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PREFACE TO THE FIRST EDITION. 


Since lh(‘ days of Sir W. Jones. Sanskrit litera- 
ture, in almost every department, has been zealous- 
ly ransacked by scholars, both European and Indian. 
As the results of their labours we are jiow in poss- 
ession of ample facts and data, which enable us to 
from some idea of the knowledge of the Hindus of 
old in the fields of Philosophy and Mathematics in- 
cluding Astronomy, Arthmetic, Algebra, Trigono- 
metry and Geometry. Even Medicine has re- 
ceived some share of attention. Wilson in a se- 
ries of essays published in the Oriental Magazine 
(1823), Royle in his Antiquity of Hindu Medicnc 
(1837), and Wise in his commentary on the Hindu 
Svstem of Mediewe (1845 ', were amongst the first 
to bring to the notice of the Kluropean world the 
contents of the ancient medical works of the Hin- 
dus, and recently the Thakur Sahib of Gondal has 
added his quota. These contributions are, how- 
trver, of a fragmentary nature. A comprehensive 
history of Hindu medicine has yet to be written. 
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Materia Medica has also found, in Udoy Chaiul 
Dutt, an able exponent. One branch has, however, 
up till this time, remained entirely neglected — 
namely, Chemistry. Indeed, it may be assumed 
that on accont of its complex and technical nature 
it has hitherto repelled investigators. 

The progress of chemical knowledge among the 
ancient nations has always had a fascination for 
me. "I'he classical Avorks of Thomson, 1 loefcr 
and Kopp have been my favourite companions for 
the last twelve years and more. In the course of 
my studies in this field I was naturally led to an 
inquiry into the exact position which India occu- 
pies therein, and with this view' 1 undertook a sys- 
tc iiiaiic (‘xamination, from the chemical standpoint, 
of tlie Charaka, the Su^vruta and the various stan- 
dard works of Iht^ Ayurvedic and latro-chcmical 
Periods, which have escaped the ravages of time. It 
was at this stagt* that 1 was brought into communi- 
cation with M. He.rthelot some five years ago — a 
circumstance which has proved to be a turning- 
))oint, if I may so say, in my career as a student of 
th(‘ history of chemistry. The illustrious Trench 
savant, the Doyen of the chemical world, who has 
done more than any other person to clear up the 
source's and tract' the progress of chemical science 
in the West, expressed a strong desire to know all 
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about the contributions of the Hindus,* and even 
went the length of making a personal appeal to me 
to help him with information on the subject. In 
response to his sacred call I submitted to him, in 
1898, a short monograph on Indian alchemy ; it was 
based chiefly on Rasendrasara Samgraha^ a work 
which I have since then found to be of minor im- 
portance and not calculated to throw much light on 
the vexed question as to the origin of the Hindu 
Chemistry. M. Berthelot not only did me the ho- 
nour of reviewing it at lengtht but very kindly pre- 
sented me with a complete set of his monumental 
work, in three volumes, on the chemistry of the 


^‘'Cependant il serait n^cessaire d’examiner certains docu- 
ments qui m’ont r^cemment signals par une lettre de RAy, 
professeur A Presidency College (Calcutta). D’apr^s ce savant, il 
existe des trait^.s d’alchimie, Merits en Sanscrit, remontant au xiiie 
si^cle, etqui renferment des pr^ceptes pour preparer les sulfures 
de mercure noir et rouge et le calomel employes comme m<?dica- 
ments. Ces indications s’accordent avec relies des alchimistes arabes 
signal^es plus haut. Il est A d^sirer que ces trait^s soient soiimis 
A une ^tude approfondie, pour, en determiner Torigine, probable- 
ment attribuable A une tradition persane ou nestorienne.” — 
Journal des Savants, Oct., 1897. 

Y'Materiaux pour un chapitre neglige de Vhistmre de la Chi. 
mie ou contributions a V Alchiviie indienne (M^morie maniiscrit de 
43 pages), par Prafulla Chandra RAy, professetir A Presidency 
College, .Calcutta,” — Vide Journal des Savants, April’ 1898 
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Middle Ag^, dealing chiefly with the Arabic and 
Syrian contributions on the subject, the very exis- 
tence of which I was not till then aware of. On 
perusing the contents of these works I was filled 
with the ambition of supplementing them with one 
on Hindu Chemistry. Although I have written all 
along under the inspiration of a mastermind, it is 
not for a moment pretended that my humble pro- 
duction will at all make an approach to the exem- 
plar set before my eyes 

When I first drew up the scheme of the present 
work, I had deluded myself with the hope of finish- 
ing the study of all the available literature on the 
subject before I took to writing. But I soon found 
that the task was one of vast magnitude. Some 
of my friends, whose judgment is entitled to weight, 
advised me under the circumstances, to curtail the 
scope of the work as originally planned out, and 
present a first instalment*of it in its necessarily de- 
fective and imperfect shape (see Introduction, p. 
Ixxxiv), reserv ing for a subsequent volume the work- 
ing-up of the materials which are accumulating 
from time to time. In the present volume only 
one or two representative works of the Tanric and 
latro-chemical Periods have been noticed at length. 

As regards the transliteration, I have not rigid- 
ly adhered to any particular system, but, in the 
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main, I have followed that of the SacKC(f Books of 
the East. 

Before concluding, I must acknowledgfe the valu- 
abl(i assistance 1 have received rom Pandit Nava- 
IvAnta Kavibhusa;/a with whom 1 have toiled 
through many an obs{'ure passage of the Mss. of 
the Tantras. His sound knowledge of the Ayur- 
vedas has also been of much help to me. 

-):-*** 

And now it '■'nly remains for me to discharge 
the grateful duty of expressing my thanks to the 
(jovernment of Bengal, which at the instance of Mr. 
Alexander Pedler. F. R. S., Director of Public Ins- 
truction. placed a liberal grant at my disposal to 
enable me to meet various incidental expenc'es, 
chiefly in the matter of collecting rare Mss. 


Pkfsidkxcv Collegk • ^ 

Cnlcuiia, May 1002. i 


P. C. R W. 





Word of Regards 


Acharya Prafullachandra Ray (1861-1944) is regarded as a maker 
of modem science in India and also as a science-historian of inter- 
national repute. Only at the age of twenty four, he introduced himself 
as one of the finest historian through his essay 'India before and after 
the mutiny*. Receiving his D.Sc. degree from Edinburgh University, 
he came back to India and joined Presidency College, Kolkata. In 
addition to his normal duties, he continued studies in the history of 
chemistry merely as ‘hobby*. He completed the toughest book Kopp*s 
^Geschichte * then Udoychand Dutt*s ‘Materia Medica of the Hindus ‘ 
and ‘Alchimistes Grecs ‘hy M. Berthelot. Berthelot*s book influenced 
Ray very much. We may quote few lines from his autobiography ‘Ufe 
and Experiences of a Bengali Chemist’ which reads as follows : 

‘About this time I was brought into correspondence with the 
great French chemist himself. I had occasion to write to him to say 
that he was evidently not aware that in ancient India also alchemy 
was zealously pursu^ and that there are several treatises in Sanskrit 
on the subject. The reply which my letter elicited is characteristic 
of the man * 

It was 1897. Prafullachandra was thirty-six years old. He 
received a long letter from seventy years old Marcellin Berthelot. 
A good portion of the letter will be of worth mentioning. 

‘I have received your chemical researches which are highly 
interesting and I have seen specially with pleasure how science with 
its universal and impersonal character is equally cultivated by all the 
civilised peoples of Asia as well as of Europe and America. 

I ask your permission to invite your attention on certain 
information, you have given relative to the alchemy of India. Perhaps 
you are not aware of the works in 3 vols. that I have published on 
the History of Chemistry of the Middle Ages. 

1. 1st vol. regarding the transmission of Asiatic Sciences. 2. 2nd 
vol. regarding Syrian Alchemy and 3. 3rd vol. regarding Arabian 
Alchemy.* 

Berthelot wrote finally that it was Ray*s letter which roused his 
curiosity. 

Prafullachandra did not consider his ‘hobby* as ‘hobby* now. He 
became serious in his studies. He wrote a paper on the basis of first 



few chapters of ‘Rasendmsara Samgraha* and forwarded it to 
BertheJot. The recipient of the paper elaborated the same in the form 
of an article and published in the * Journal des Savants \ Berthelol 
also sent all the ‘three monumental volumes of his encyclopoedic 
work’ on Syriac, Arabic and middle age alchemies to Ray. The 
episode reminds us the sending of a historical paper by Satyendranath 
Bose to Albert Einstein and its subsequent publication in the form 
of an article in an internationally reputed German Journal. After 
having all from Berthelot, what kind of reaction occured in the mind 
of young R C. Ray ? 

T greedily devoured the contents of these, and the idea now 
firmly took hold of me that I must write a history of Hindu Chemistry 

modelled upon the exemplars before me I instituted a 

vigorous search for manuscripts bearing upon the subject and 
ransacked the pages of Aufrecht’s Catalogus Catalogorum, 
Bhandarkar’s, Rajendralal Mitra’s, H. R Sastri’s and Burnell’s 
Notices of Sanskrit Mss, and put myself in communication with the 
librarians in India and the India office, London, where some of the 
manuscripts have been preserved.’ 

Prafullachandra had a proficiency in Sanskrit but he rightly took 
the assistance of a Pandit named Navakanta Kavibhusan. Navakanta 
helped Ray for about five years till the manuscript of 'History of 
Hindu Chemistry' (Volume- 1) was over. 

Prafullachandra wrote an excellent preface which speaks of 
itself. On the appearance of the book, there was immediate response 
from the institutions of intelect. The book was reviewed by a large 
number of journals from abroad and India. Some of them are 
'Nature', 'Journal of the American Chemical Society', 'Knowledge*, 
'The Times of India', 'The Pioneer' etc. BertheJot wrote a 15 pages 
review in the 'Journal des Savants' (January 1903). 'Knowledge' 
mentioned this book ‘an instructive selection from the records of 
Hindu Chemistry (March, 1903)’. The volume was highly acclaimed 
by Dr. Mahendralal Sircar in his 'Calcutta Journal of Medicine' 
(Vol-XXI, 10 , October, 1902). 

Svante Arrhenius (1859-1927), the Swidish physical chemist and 
the Nobel Prize recipient of 1903 wrote a book named 'Chemistry 
in Modern Life', Arrhenius quoted a large number of scientific 
information^ from Ray’s book. 



Archives for the History of Science of Italy made a statement, 
‘ the capital work of Ray’s that will cause his name to be remem- 

bered, is the magnificent history of Indian Chemistry from its origins 
to the middle of the sixteenth century’. 

The first edition of the first volume of ‘>4 History of Hindu 
Chemistry* 'Wdts published in the year 1902. The preface contained 
the date ‘1st May 1902, Presidency College’. Thus this outstanding 
work has completed its hundred years of publication. The second 
edition of the book was readily published after a two years interval 
in 1904. One can go through the preface of the second edition where 
Ray mentioned, ‘A comparatively limited number of copies was 
printed in the first edition as it was feared that owing to its technical 
nature the work would appeal only to a select circle of readers. The 
exceedingly favourable reception accorded to it not only by the 
scientists and orientalists but also by the public in general both in 
Europe and in India has necessitated the bringing-out of a second 
edition.’ 

The second volume of *A History of Hindu Chemistry* first 

published in 1909. The second edition of the same was found in 1925. 

The unique excellency of the book is that it is not a mere 
description of science-history in different periods of India. For the 
first time, a working scientist made an attempt to understand the 
reason of decline of scientific spirit in our country. P. C. Ray 
introduced a separate chapter in its first volume naming ‘Knowledge 
of Technical Arts and Decline of Scientific Spirit’ where he clearly 
analysed ‘the real cause of the decline of the scientific spirit in India 
not within the general framework of science itself but outside it i.e. 
mainly in the social conditions that developed in this country’ {History 
of Science and Technology in Ancient India, The Beginnings, 
Debiprasad Chattopadhyaya, 1986). 

Ray figured out two main factors for the decadance of science 
and technology in our country. First is the caste system and the 
second is the overemphasis on mental labour than the manual labour. 
As an Indian, it is a matter of great pride that this ideology has been 
later taken into consideration by B. Farrington in his two books 
*Greek Science* (1944) and Head and Hand in Ancient Greece* 
(1947) and also by Joseph Needham in his multi-volume work 
Science di Civilization in China*, 



We also like to add few more words about this book. Indiait 
Chemical Society, in 1948 resolved that a ‘revised edition’ of the said 
book will be published soon. 1954 is the year of publication of the 
land mark work by J. D. Bernal, ‘Science in History'. IWo years later, 
P. C. Ray’s book appeared in a new shape with a completely different 
name ‘History of Chemistry in Ancient and Mediavai India’. TTie 
book was edited by Priyadaranjan Ray, a well-known chemist and 
a favourite student of Acharya P. C. Ray. The cover of the book 
contained the name Priyadaranjan Ray and also the inner authorship 
owned by him. It is a fact that this new book has added a number 
of significant informations but it is also a matter of wonder that a 
good number of points raised by P C. Ray have been omitted. This 
kind of revision always poses a question mark so far the ethical issues 
are concerned. P C. Ray in Chemical Society’s book is only living 
through ‘incorporation’. 

We had a dream to publish the original book after a long span 
of century. It became a reality because Dr. Rabin Bal, the back-bone 
of Shaibya Prakashan and his son Somnath were aggressive enough 
to be a part of this historical event. The equation of loss and profit 
is not always the sole word of a business-the venture is a propagation 
of this statement. 

In fact, this centenary edition is a tribute to Acharya P. C. Ray, 
the illustrious son of India for his memorable contribution to science 
and society. This is a facsimile reprint of the two invaluable volumes 
of ‘A History of Hindu Chemistry'. The first volume is the facsimile 
of the second edition which was published in 1904. It is because 
‘some material additions have been made to the historical portion 
of the introduction, throwing further light on the independent origin 
of the Hindu system of medicine and its priority to that of the Greeks’ 
(Preface by P. C. Ray, second edition, 1st January 1904). 

We hope that this historical book will inspire us to develop a 
proper concept of science and technology-its prosperity and 
decadence widi rational objectivity. 
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Introduction 

CMFTE'R Z 
Aichemteal Ideas in the Vedae 

In tracing the progress of chemical know- 
r , ledge among the civilized 

Dawn of Hindu ^ ^ 

Alchemy. nations of old, one always 

finds it intimately associated with medicinal 
preparations, metallurgical operations, the 
technical arts and the belief in the transmu- 
tation of metals. In India, more so than in 
Europe, chemistry has, however, been evolved 
chiefly as a handmaid of medicine ; and, some- 
what later on, as an adjunct of the Tantric 
cult. The efficacy of the drug alone was by 
no means considered sufficient unless backed 
by the kindly interposition of the deities. 
Thus in the Rigveda we find the Alvins, the 
divine physicians, invoked, who give sight to the 
blind and make the lame walk. These twin 
gods have many points in common with the 
Dioskouroi of Greek mythology. One very 



curious myth is that of the maiden Vi^pala 
who, having had her leg cut off in some con- 
flict, was at once furnished by the Alvins with 
an iron limb. 

The higher gods of the y'Pigveda are al- 
most entirely personifications of the elements 
and the other natural phenomena, such as 
the fire and the wind, the sun and the dawn. 
But we often find also herbs and plants en- 
dowed with potent and active properties, 
raised to the dignities of the gods and ad- 
dressed as such. The Soma plant is an 
object of particular adoration and the Vedic 
worshippers are in ecstacy over the exhilarat- 
ing effects of the fermented juice expressed 
from it. ‘ The Soma rasa ( juice ) began 
even to be regarded as the amWta ; this im- 
mortal draught, allied to the Greek ambrpsia, 
is “ the stimulant which conferred immortality 
upon the gods . it is medicine for a 
sick man and the god Soma heals whatever is 

t) See Egrgeling’s Intro, to" 5 atapatha Brilhmana.” Pt. ii, pp. 
ijt seq. also Roth ; tieber den Soma ; “ Zeit. dent. morg. Ges.” 
XXXV. pp. 680-692 ; also ibid, XXXVIII. 134-139 : Wo wSchst 
der Soma ? And Windischmann : Ueber den Somacultus der 
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sick.” It will be seen later on that in the 
Soma rasa and its attributes we have the dawn 
of Hindu Alchemy ( Vide p. 79). 

Other plants were likewise invoked as 
divinities. Thus one entire hymn is [devoted 
to the praise of plants ( oshadhi) alone, 
mainly with regard to their healing powers. ' 

Arier : ALhand. d. Miinch, AK. d. Wiss. IV. B. Abh. 2. 

(i) One or two typical hymns may be quoted here : — 

SI 1^1 anm jn 1 

US st w smtr»i st w. ' X.97.1. 

’»si nsfsw S sn 11 ® 

Siyana’s commentary to the above is : — 

si; Own; mtnr. nnwt:, tw; sntiwn ? j 

sfi tnr. sftnwni; 1 nrfw’i, mw ? fngn fni gSls 

mcOvi^nni wsifnjiwngrf, wst ? nw^siwain 1 

ssm f4i fill nwr mifn win 1 ■n'i swO snsOnt 
OmOnOnt wf sn n msifs nf^hmwnifstwififn^n 
wmifii f fOf swissiOw^; 1 

% n«s ninn; Onw. O fwsi sisifn nsmifn sisiifn m 
win noWnnifn ; nwfn n O gminr w; n^t; 
nssrnfKfiin; 1 nni nfs n < wwa: f ssnniin; ssfini 
n nt SI smn nmnnsin vd ns; >hn; sssfwi »n ^sn 1 
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plicity which is the characteristic beauty of 
the /Pigveda, one ^zshi says pathetically of 
himself : 

“ Behold I am a composer of hymns, my 
father is a physician, my mother grinds corn 
on stone. We are all engaged in different 
occupations ‘ ” (IX. 112, 3), 

“ Princes like Divodasa, and bards and 
leaders of the tribe of the Angiras, adminis- 
tered medicines and gloried in effecting cures. 
A skilled physician is distinctly defined as one 
who lives in a place abounding with medicinal 
plants, and who assiduously devotes his time 
to the acquisition of knowledge 

Thus not only in the Atharvan but even 

The earhst literary *" ^an trace the 

record of Indian earliest literary record of Indian 
Medicine. 

The “ Atharva-veda ” deals chiefly with 
sorcery, witch-craft and demonology. There 
are deadly imprecations 'against evil-doers ; 

(1) R. C. Dutt : “Civilisation in ancient India/’ p. 65 (Calc, ed.) 

(2) Introduction to ‘ AsMngahndaya” of Vagbha^a, by Anna 
Morsvar Kunte, B. A., M. D., p. 2. 
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magical Incantations for bringing about rum, 
death, dementation and stupefaction of one’s 
adversaries ; and charms intended to secure 
the love of women through the potency of 
various herbs. Some of them are of hostile 
character, being meant to injure rivals. The 
picture here presented has its counterpart in 
the ancient -Egyptians, who were noted for 
their magical lore to which the Greeks were 
no less attached. There is a close resem- 
blance between the contents of the A. V. and 
those of the Papyrus of Leyden in some es- 
sential features. In the latter also there is 
an intermixture of magic, astrology, alchemy 
as well as recipes for love philters. * 

TheA. V., on account of its frequent calling- 
in-aid of super-natural agencies forselfish and 
malevolent purposes, has not generally been 
accorded the canonical sanctity of the Vedic 
Triad — The the Yajus and the Siiman ; 

the very authority of the fourth Veda as a 


(i) The reader may compare this portion with Berthelot’s “Les 
Origines clc 1 ’ Alchimie,” pp. 81-83. 



Vlll 


scripture has been questioned in the several 
law-books of the Apastamba, the Vishwu, the 
Yajnavalkya and the Manu schools, and the 
practices it sanctions strongly condemned. 

As Hindu medicine has seldom been able 
to shake itself completely free from the influ- 
ence of magic and alchemy as auxiliaries, 
physicians,- as practicers of the black art,” 
have been given an inferior position in the 
legal treatises. The Mahabharata, reflecting 
the spirit of the above law-books, regards the 
physicians as impure. In spite of this ” the 
Atharvan retains in a measure its place by 
virtue of its profound hold upon popular 
beliefs, because the Atharvan performs, 
especially for the king, inestimable services 
in the injury and overthrow of enemies.”* 

In the A. V., the hymns for the cure of 
Rasiyana or Ai- ^^’seases and possession by 
chemy. demons of disease are known 

as ‘‘ bhaishajyani, ’ while those which have for 

(i) Bloomfield’s •• Hymns of the Atharva-veda ” Introduc- 

tion, p. XLVI, 



their object the securing of long life and health 
are known as V ayushya/zi — a terrri which 
later on gave place to rasayana, the Sans- 
krit equivalent of alchemy (see p. 8o). We 
shall quote two under the latter heading as 
invocations to pearl and its shell and gold res- 
pectively. Born in the heavens, born in the 
sea, brought on from the river (Sindhu), this 
shell, born of gold, is our life-prolonging 
amulet.” 

The bone of the gods turned into pearl; 
that, animated, dwells in waters. That do I 
fasten upon thee unto life, lustre, strength, 
longevity, unto a life lasting a hundred 
autumns. May the (amulet) of pearl protect 
thee ! ” 

”The gold which is born from fire,^ the im- 
mortal, they bestowed upon the mortals. He 
who knows this deserves it : of old age dies 
he who wears it.” 

” The gold, (endowed by) the sun with 
beautiful colour, which the men of yore, rich 
in descendants, did desire, may it gleaming 

(1) Among the five kinds of gold referred to in the '*kasaratna- 
amuchchaya ” (p. lO 5 (born from fire) is one. 
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envelop thee in lustre ! Long-lived becomes 
he who wears it ! 

While gold is regarded as the elixir of life, 
lead is looked upon as the dispeller of sorcery: 

To the lead Varu;/a gives blessing, to the 
lead Agni gives help. Indra gave me the 
lead ; unfailingly it dispels sorcery.^’' 

It is of interest to note the alchemical 
notions which had gathered round gold and 
lead * at the time of the A. V. 

To the student of Hindu medicine and al- 
chemy, the A. V. is thus of special interest as 
the earliest repository of information on the 
subject. 


(1) The quotations are from Bloomfield’s A. V. pp. 62 - 61 ;. 

( 2 ) In the alchemy of the West, lead, as is well know., is asso- 
ciated not with beneficient but “Saturnine” influence. 
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Ths Ayurvedle Period 


of medicine method- 
ised and arranged 
on a rational basis. 


We now alight upon a period when we 
The Hindu system the Hindu system of 

medicine methodised and ar- 
ranged on a rational basis, with 
a scientific terminology. 

The two great works of this period are 
the Charaka and the Su^ruta. In them we 
find the study of the subject to have made 
a distinct advance and to have been evolved 
out of the chaotic state it was in during 
the Vedic period. Of the two, the Charaka 
is by far the more ancient. * 

There must have been a wide gap be- 

The Charaka and tween the age of the A. V. 
the Siwruta., Charaka — an 

interval of probably a thousand years or more. 


(i) Cf. “The theological doctrine of the nature of disease indi- 
cated its means of cure. For Hippocrates was reserved the great 
glory of destroying them both, replacing them by more practical and 


Hindu Chcmistry-3 
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In the latter the humoral pathology is fully 
developed, the diagnosis arid prognosis of 
diseases described at length, and an elaborate 
mode of classification adopted. We have 
seen above that the physicians were 
assigned rather an inferior status in soci- 
ety; the healing art was, in fact, never 
recognised as a division of the Vedas.' Still 
the claims of the indispensable science of 
medicine, which can be distinctly traced to 
the A. V., could not altogether be ignored, 
and ultimately a compromise was arrived at. 
In the Charaka itself the Science of Life 

material idea^.. and, from the votive tablets, traditions, and other 
sourres, together with his own admirable observations, compiling 
a body of medicine- The necessary consequence of his great 
success was the separation of the pursuits of the physician from 
those of the priest. Not that so great a revolution,implying the 
diversion of profitable gains from the ancient channel, could have 
been accomplished without a struggle, We should reverence the 
memory of Hippocrates for the complete manner in which he 
effected that object.”-~Draper’s “ Hist, of the Intellect. Dev. in 
Europe,"’ i. p. 393 (ed. 1896). The services rendered by Charaka, 
Sujruta and their predecessors were equally valuable. 

(I) The six limbs or divisions of the Vedas are siksH (phon- 
etics),kalpa (ceremonial), vy 4 kara«a (grammar), nirukta (etymolo- 
gy), chhandas (metre) and jyotisha (astronomy). 
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(Ayurveda) regarded as a secondary or sub- 
sidiary branch {upanga) of the Atharvan and 
as a direct revelation pf the gods (Sutra : Ch. 
XXX. 8-9). 

The Su^ruta even goes a step further and 
assert^ that the self-existent (Brahmd) crea- 
ted Ayurveda, as an updnga of the Atharvan 
(siitra : 1.3.) 

We shall now concern ourselves with find- 
. ing the time of Charaka within 

The age of Charaka. ^ . 

approximate limits. The task 
is not a light one, and it is one of the most 
abstruse questions of Indian chronology. 

M. Sylvain Levi has recently unearthed 
from the Chinese Tripitaka the name of a phy- 
sician named Charaka, who was attached as 
spiritual guide to the Indo-Scythian King 
Kanishka, who reigned in the second century 
A. D. The French Orientalist would have 
this Charaka as the author of the famous 
Hindu medical work, specially as it would 
offer an easy explanation of the supposed 
Greek influence discernible in it. 
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' Les dements traditionnels mis en oeuvre par 
les conteurs peuvent se r^sumer ainsi : le roi 
devaputra Kanishka, de la race des Kushawas, 
r^gne sur les Yuetchi, sept cents ans apr^s le 
Nirvana ; il est assists de ministers ^minents, 
nomm^s Devadharma et Ma/hara. Le bodhisattva 
Ai'vaghosha est son conseiller spirituel ; Tillustre 
medecin Charaka est attach^ a sa person ne/^ 

* * * * 

“ La mention de Charaka est la premi{!jre indi- 
cation positive obtenue sur ‘la date du savant 
praticien qui dispute k Sui'ruta la gloire d’avoir 
fond^ la science m^dicale dans Tlnde. Les 
influences grecques qu’on avait cru reconnattre 
dans les doctrines de Charaka s’expliquent ais^- 
ment, s’il est vrai que ce grand medecin vivait 
au temps et a la cour des Indo-Scythes, alors 
que rhelMnisrne semblait pen^trer en vainqueur 
dans la vieille civilisation brahmanique.” 

“Journ. Asiatique'’ (1896), T. VIII. pp. 447'-5i 

We confess we are by no means convinced 
of M. Levi’s theory. If we are to go by 
nff?ne alone, we can claim a still higher anti- 
quity for our author. The appellation of 
Charaka occurs in Vedic literature as a patro- 
nymic ; in short, Pamni felt it necessary to 
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compose a special siitra for deriving the 
Charakas '' i,e^ the followers of Charaka. ' 
Then again, Patanjali, who is now generally 
admitted to have lived in the second century 
B. C., is known to have written a commentary 
on the medical work of Charaka, thus further 
proving the antiquity of our author ; * and 
both Chakrapawi and Bhoja agree in alluding 
to him as the redactor of Charaka. ® Indeed, 
in such matters we would do well to set 
store by native traditions. It would be be- 
side our purpose, however, to enter into any 
lengthy discussion on the grounds on which 
we are inclined to place Charaka in the 
pre-Buddhistic era, but we shall summarise 
below the salient points. 

(1) I 4- 3 107. 

(2) 

^ xm ' Quoted 

in the “Laghu Mafljusha” of Nagesa Bha^/a. 

(3) • 

Vide salutation in the commentary named 
on the Charaka by Chakrapani. 
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In the handling of the subject-matter the 
Evidence based Charaka is not SO Systematic 

upon the handling of i o i * i i 

^the subject-matter, as the bu5Tuta, but indulges 

in random, hap-hazard and irrelevant discour- 
ses, which make the reader often lose the 
thread of the main narrative. The author, 
whenever he has an opportunity, boldly 
and with evident relish, launches into meta- 
physical disquisitions, which, he believes, 
make up for lack of experiments and obser- 
vations. ^ In this respect the SuiTuta is far 
more scientific than the Charaka. The 
Nyuya and the Vaii'eshika systems of phi- 
losophy, w'.hich have been interwoven into 
the body of the text, again remind us of a 
stage when they were more or less in a state 
of flux, but had not crystallised into the 
well-defined form and shape of the sutras 
in which they have come down to us-this also 


O) This has given ample scope to a recent commentator, the 
late Kavirftja Gangadhara Kaviratna. who in his 
surpasses Charaka himself in philosophical dissertations. 
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goes towards proving the high antiquity of 
the Charaka. ' 

Again, only Vedic gods and mantras 
.. figure in the Charaka, not a 

Absence o Faura- ® 

”ic mythology trace of Paurawic mythology 
being discernible in it. * Charaka follows 
closely the Vedic authority * in counting the 
number of bones in the human body ; the 


(1) Wyaya of Gotama enumerates i6 padarthas (cate- 
gories), while Charaka under his (medical> disputation, 
mentions 44 categories (Vide Vimdna. Ch. VIII. 22., also A. C. 
Kaviratna’s Eng. trans. pp. 564-65). Bodas in his learned Intro- 
duction to the Tarkasamgraha of Annambhai*/a (pp. 12-14) places 
the aphorisms of Gotama and Kanada in the period between 400 
B. C. to 500 A. D. 

(2) The names of Krishna and V^udeva occur in a salutation 
in* the supplement added by DrirfAavala. Chikitsita. Ch. 21. 92-93. 
ed. Gafigadhara). But Krisna-worship was in vogue at the time 
of P&nini ; 4. 3. 98. See also Lassen’s Alterthumskunde i.p. 648. 
Biihler also points out that " the earlier history of the pur&nas, 
which as yet is a mystery, will only be cleared up when a 
real history of the orthodox Hindu sects, especially of the Sivites 
and Vishnuites, has been written. It will, then, probably become 
apparent that the origin of these sects reaches back far beyond 
the rise of Buddhism and Jainism.” — Intro, to “Apastamba,” &c. 
p. XXIX.. 

(3) Namely 360; Sdrira. Ch. VII, 5. According to the Insti- 
tutes of Vishnu it (the human frame) is kept together by three 

2 
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limit of childhood he takes to be thirty 
years — quite in keeping with the conception of 
the heroic age. 

It should, however, be borne in mind 
that the Charaka, as we now possess it, can 
by no means lay claim to be the first compre- 
hensive and systematic treatise on Hindu 
medicine, it represents rather a more or less 
final development of the subject, just as the 
elaborate grammar of Pawini is based upon 
some twenty previous works of his predeces- 
sors, notably of Yaska, 5akalya, 5'akatayana, 
Gargya and others. 

The above has its parallel in the history 
of Greek medicine anterior to the time of 
Hippocrates. As Draper observes : 

‘‘ Of the works attributed to Hippocrates, many 
Writings of Hip- doubtless the production of 

pocrates. jjjg family, his descendants, or his 

pupih. The inducements to literary forgery in the 
times cf the Ptolemies, who paid very high prices 

hundrel and sixty bones” (XCVI. 55). This has been adduced 
by jolly as a “ reason in favour of the high antiquity of its laws. ” 
Vide Intio. to Vishnu, pp. XVUl-XX- See also Jolly’s “Medi- 
cine” (Grundriss), p. 42. 
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ior books of reputation, have been the cause of 
much difficulty among critics in determining such 
questions of authorship. The works in4ispiitably 
written by Hippocrates display an extent of know- 
ledge answering to the authority of his name ; his 
vivid descriptions have never been excelled, if indeed 
they have ever been equalled. The Hippocratic 
face of the dying is still retained in our ricdical 
treatises in the original terms, without any im- 
provement. ” 

Still more appropriate are the remarks of 
Liltr^ on the works which now bear the name of 
“the father of medicine.” 

“Lorsqu’on recherche I’histoire de la m^dec.ncet 
les commencements de la science, le premier , orps 
de doctrine que Ton rencontre, est la collection 
d "Merits connue sous le nom d’ccuvres d'Hippnc rate. 
La science remonte directement a cette origine et 
s'y arr6te. Ce n’est pas qu’elle n'eut ^t<5 cultiv^e 
ant^rieurement, et qu^elle n^eut donn^' lieu a des 
productions m^me nombreuses ; mais tout ce qui 
avait €t6 fait avant le m^decin de Cos a p< ri. II 
ne nous en reste que des fragments ^pars et sans 
coordination ; seuls, les ouvrages hippocratiques 
ont €chapp6 k la destruction ; et, par une circon- 
stance assez singuli^re, il existe une grande lacune 
apr^s eux, comme il en existait une avant eux : les 
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travaux des m^decins, d’Hippocrale h T^tablis- 
semenl de I’^cole d’Alexandrie, reux de cette ^cole 
m^me ont p^ri cpmpl^tement, a part des citations 
et des passages conserves dans des ‘^crivains pos- 
t^rieurs ; de telle sorte que les Merits hippocratiques 
demeurent isol^s au milieu des debris de Tantique 
litt^rature m^dicale. 

Of intt5rnal evidence the first notable, 

and internal evidence, feature IS the Style. 

The simple, unvarnished prose of the 
Charaka reminds one of the Brahmawas of 
the Vedas. Thanks to the researches of 
Biihler and Fleet, we have now some idea 
of the prose Kabya style as it existed in 
the second century A. D. The literary prose 
inscriptions discovered at Girnar and Nasik, 
although less ornate and artificial than the 
romances of Subandhu and Va«a (seventh 
century A. D)., abound in long-winded 
metaphors and alliterations and thus stand in 
bold constrast with the simple prose of the 
Charaka. 

Between the period of the A. V. and that 
of the Charaka there must have been coni- 
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posed severat medical treatises, each reflect- 
ing the spirit^ and progress of its age’. At the 
time of the Charaka itself there existed at 
least six standard works by Agnive^a, Bhela, 
Jatukarwa, Para^ara, Harita, and Ksharapawi, 
respectively. Charaka simply based his work 
on that of Agnive^a*, which he completely recast 
and remodelled. Later on, DW^^avala added 
the last forty-one chapters’. The other five 
works seem to have perished*. Vagbha/’a, 

U) We are at present engaged in examining the Brahmanas, 
the Upanishadas and Buddhistic literature with a view to glean in- 
formation on these points and hope to announce the results in the 
second volume. 

(2) Charaka himself naively assigns his reasons for giving 
preference to the treatise of Agnivesa in the words : — “of the 
six fauthors) Agnive^a was the most “sharp of intellect” (sutra 
Ch. I 2.) 

(3) I 

II Siddhi. Ch. XII. 28. 

Also Chikitsita. Ch. XXX. 112 ; ed. D. N. Sen and U. N. Sen. 

(4) Cf. “We know how often in India the appearance of a 
convenient abstract has led to the neglect and subsequent loss of 
all earlier works on the subject.” — Intro, to Stein’s Rijatarfiginf, 
p. 25. In Burnell’s Tanjore catalogue Pt. I. pp. 63-65, a full ana- 
lysis is given of Bhelasamhita, from which it would appear that 
this work is still extant, though in a mutilated form. Df. ‘Burnell 




the epitomiser of the Charaka and the Su^ruta, 
mentions the works of Harita and Bhela, 
which were probably extant in his days. 

On reading the Charaka, one often feels as 
if it embodies the deliberations of an interna- 
tional Congress of medical experts, held in 
the Himalayan regions to which even distant 
Balkh (Bactriana) sent a repersentative in the 
person of K{i;;/khaya«a (see p. 25). The 
work professes to be more or less of the nature 
of a record of the Proceedings of such a 
Congress.* 

Bodas in discussing the philosophical 
disquisitions of the Brahma«as observes : 

“It was a special function of the Brahma priest 
to give decisions on any disputed points that may 

remarks; “the most superficial comparison shows how much 
Vdgbha^a was indebted to this ancient work/’ 

^n “Harita Samhita has recently been published ; but its au- 
thenticity is questionable. 

(i) Cf. ‘La lecture de cet ouvrage nous initie aux compte- 
rendus de v^ritables congres philisophiques et m^dicaux, dans 
lesquels des mattres accourus des points les plus ^loign^s de I’lnde 
et oidme de I’etrangpr, prennent successivement la parole.”— Quel- 
ques Donnies Nouvelles a propos des Trait^s m^dicaux Sanscrits 
ant^rieu^^ au XII le siecle, par P. Cordier, p. 3. 
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arise in the course of a sacrifice, and this he could 
not have done unless he was a master of ratiocina- 
tion. Such decisions, which may be likened to 
the chairman’s rulings in a modern assembly, are 
scattered through the ancient Brahmawas, and are 
collected together as so many Nyayas in the Purva 
Mfmawjsa aphorisms of Jaimini.” ’ 

We would invite the reader to go through 
the “Discourse on the Tastes’’ (pp. 25-28) 
and he will naturally agree that the above 
remarks apply with equal force to our author. 
In short, judging both from the manner and 
the matter of the work,we have little hesitatic>n 
in placing it in the pre-Buddhistic era. We 
shall revert to the subject under Su^ruta. 

As regards the Su^ruta we are on more 
„ solid grounds. Its termino- 

The age of Susruta. ° 

logy and technique, in ^enenal, 
do not differ much from those of the Charaka. 
In style the Susruta is rather dry, pithy, laco- 
nic, and matter-of-fact, as the Charaka is 
discursive and diffuse, and its composition al- 
together would point to a much later date. 

(i) In^ro. to Annawbhai^^ai's Tarkasamgraha, p. 2^, 
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This is easily accounted for. The Su^ruta, 
such as has been preserved to us, is generally 
held to be a comparatively modern recension 
by the celebrated Buddhist Chemist, Nagarju- 
na,‘ who is said to have added the Uttaratan- 
tra or the Supplement.* Here for the' first 
lime in the history of Hindu Medicine and 
Chemistry, we come accross a personage 
who is historical rather than mythical (see 
below). That the redactor thoroughly recast 
and remodelled the SuCTuta is evident from 
the fact that there are numerous passages in 
it which agree almost verbatim with the 
Charaka, and which appears to have been 
amply laid under contribution. 


(0 'U’l flx vinstrurn 

•Vid* i)alva»a’s commentary. 

(2) Cl. “It IS said by MvaHichirya, the commentator of 
Surruta, that at the time of war between the Bauddhas and Hindus 
the Surrutatantra wa., re-edited and rendered more comprehensive 
by the renowned chemist Siddhanagrirjuna with a supplement call- 
ed “uttaratantra.” Since that period it has been known by the 
name of Susruta Sawhita.” Intrcductfon to " Vaidyakasabda. 
sindhu ” p. 6. by Kavirija Umeracbandra Gupta Kaviratna. 
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The Su.yruta is par excellence a treatise 
on surgery * as the Charaka is on medicine 
proper. Ancient India must have acquired 
considerable skill in the handling of the 
lancet ; for in the Charaka we find a distinc- 
tion drawn between the “ Kayachikitsakas,” 
i. e. the physicians properly so called, and 
the “ Dhanvantvarisampradayas ” i. e. fol- 
lowers of Dhanvantvari or the Chirurgeons — 
a distinction which we have already noticed in 
the beginning of the Vedic Age. 

The age of Susruta has been the subject 
of animated controversy for a long time past. 
The Hindus regard this branch of Ayurveda 
as a direct revelation from the Alvins or the 
Divine Surgeons (see p. i, Intro.). The 
origin of this myth can be traced to the 
.^igveda as already seen. In the Maha- 
bharata, Sumita is spoken of as the son of 
the sage Vijvamitra and in the " V^rttikas ” of 
Kdtyayana (about 4th century B. C.) we 

(i) For a description of the surgpcal intstruments together 
with their drawings, see Wise; ** Commentary on the Hindu 
System of Medicine, (1845) pp. 168-170. 
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also find mention of the same name. It is 
not, however, easy to establish any connec- 
tion between these names and our present 
author. That there was a VWddha (old) 
Suiruta, exisiting as early as the fifth cen- 
tury A. D., has now been established almost 
beyond doubt. Dr. Hoernle, to whdse pro- 
found scholarship and indefatigable labours 
the world is indebted for the excellent edition 
of the Bower Ms., has deduced from 
palaeographic evidence that it must have 
been copied within the period from about 
400 A. D. to 500 A. D. ‘ — a conclusion at 
which Prof. Biihler has independently 
arrived. The work professes to be by 
Su^ruta, to whom it was declared by the Muni 
Kafiraja. The origin of the Ayurveda as 
given in the Bower Ms., is on much the sitame 
lines as in the Charaka and the mention in it, 
among others, of such names as Harita, 
Bhela, Paiusara, and the Alvins as founders 
of the science of medicine, would go to prove 

(i) On the date of the Bower Ms., See A.s. Soc.*' 

LX, Pt. I. p. 79. 
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that even so early as the 5th century A. D., 
the old Su^ruta had come to be regarded as 
of mythical origin, and that therefore it must 
have been composed many centuries anterior 
to that time. Several important recipes as 
given in the Bower Ms., e. g. those of the 
''chyavanapra^a,’’ ‘".yilajatuprayoga’’ (the doc- 
trine of bitumen p.53) etc., occur in practically 
identical recensions in the Charaka. This 
is easily accounted for. The Charaka, the 
Su.vruta, and the Bower Ms., and even the 
Ash/aiigahWdaya of Vagbha^a have more or 
less a common basis or substratum. In 
order to understand this point more clearly 
it is only necessary to refer for a moment to 
the legal literature of the Hindus. The 
Mfinava Dharmamstra ” or the Institutes 
of Manu, which still exercises a 'potent in- 
fluence in the regulation of the social life of 
the Hindus, is by no means the ancient work 
that it pretends to be. Modern research has 
shown that it is only a recension, or rather a 
recension of a recension, of “ Dharmasiitras ” 
connected with the Vedic Schools, incorpora 


Hindu Chemistry-4 
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ting at the same time the laws and usages 
of the age at which it was remodelled. ‘ 

It would equally be a great mistake to 
suppose that the knowledge — chemical and 
therapeutical — which our Su^ruta embodies 
is only representative of the time of its final 
redaction. As a matter of fact it is a re- 
pository of the information^ on the subject 
accumulated from the Vedic age to the date 
of its final recasting. 

The remarks of M. Berthelot regarding 
a Greek technical treatise, which, from 
palaeographic evidence, seems to have been 
written about the nth century A. D., apply 
with still greater force to the Su^ruta. 

“ En effet la date de redaction originelle n’est 
certainement pas le menie pour les divers articles 
que le traits renferme : les uns ftant plus anciens 
et remontant parfois jusqu’^ I’antiquit^ gr^co Egy- 
ptienne ; tandis que les autres reproduisent des 
recettes post^rieures et des additions peut-6tre 
contemporaines du dernier copiste. En tous cas, 
ce trait6 continue la vieille tradition de I’orffevrerie 

<I) Vide Buhler’s Introduction to "the Uws of ManU " : pn. 
XVIII et seq. " Sacred Books of the East,” Vol. XXV. 
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alchimique, qui remonte aux anciens Egyptiens.” — 
" Coll, des anciens alch. Grecs./’ t. Hi, trad. p. 307. 

The period when the Su^rura received its 
final cast must always remain an open ques- 
tion. Vagbha/a in his Ashtaugahridaya makes 
copious extracts both from the Charaka and 
the Su^ruta. The latter must therefore have 
existed in their present form prior to the 9th 
century A. D. Madhavakara in his Nidana 
quotes bodily from the Uttaratantra, and as the 
Nidana was one of the medical works which 
were translated for the Caliphs of Bagdad (see 
below), it can safely be placed in the 8th 
century at the latest. liC is thus evident 
that the present redaction of the Su^ruta 
must have existed anterior to that date, and 
that it had become at that age stereotyped 
as it were. The Vagbha^a and the Nidana 
are simply summaries of the Charaka and 
Su^ruta, ’ and were written at a time when 

(1) This statement we make in a qualified sense, and we 
fully agree with Roth when he observes “ Udoy Chand Dutt in 
seiner Mat. Med. bezeichnet das Werk als eine methodische 
geordnete Compilation aus Charaka und Su^ruta. Ich glaube er 
thut ihm aamit Unrecht : Vigbha/a der sich ubrigens mehr an 
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the latter had become very old, and were 
therefore studied • by few experts, and their 
abstracts were likely to be prized by the 
general practitioners. 

Vagbha/a concludes his masterly treatise 
with the following observation, which is 
highly significant : — 

“ If a work is to pass current as authorita- 
Vagbhate’s tivc simply because it is the 

apologia. production of a sage of old, 
why are the treatises of Charaka and Su^ruta 
alone studied and not those of Bhela and 
others ' ? It thus follows that whatever is 
reasonable [methodical and scientific] is to 
be preferred.”* 

Read between the lines the above is to be 
taken as an apology on the part of our 
author for appearing in the field ; it further 
establishes clearly that even during his life- 


Su^ruta halt, ist nicht so unselbstandig.” “ Zeit. deut. morg. Ges.” 
49. p. 184. 

(0 J^tukarna, Pardsara, Ksh&rap&ni, etc. see p. xxi. 

(2) I 

ft* k* 
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time the Charaka and the Su^ruta were re- 
garded as hoary with the prescription of age, 
and their memories had passed into the re- 
gion of tradition.* 

The earliest commentary of the Su^ruta 
The commenta- that has been partially preser- 

torsofSu^uta. 

Bhdnumati by Chakrapa«i Datta, the cele- 
brated author of the medical work which 
goes by his name (about 1060 A. D). The 
other well-known commentary, the Nibandha 
Sawgraha, is by Z?alva«a, who lived in the 
reign of Sahanap^la Deva whose kingdom was 
situated somewhere near Muttra. i?alva«a 
acknowledges his obligations to the previous 
commentators, namely Jejja/a, Gayadasa, 
Bhaskara, and Madhava whose dates it is not 
easy to ascertain. 


Since a remote period the text of the 


The purity of the 
text. 


Sumita has been jealously 
preserved and no tampering 


with it tolerated. Thus Z^alvana refuses to 


(1; On the age of Vilgbha/a see below under its proper heading. 




'<CXX11 


recognise the authenticity of a passage, 
because an ancient commentator, Jejja/a, has- 
not noticed it.* 


We have been at some pains in arriving 

Haas on the age at an approximate age of the 
of Susruta Composition of the Su^ruta, 

because attempts have been made now and 
then by a certain school of European schol- 
ars to prove that the medical works of the 
Hindus are of comparatively recent date. 
Haas has propounded the bold and astound- 
ing theory that the systematic development 
of Hindu medicine took place between the 
tenth and sixteenth centuries A. D.® We 


Chikitsita. VII. 3. 

Many such instances may be cited. P'or the purity of the text 
we are much indebted to these commentators. 

(2) Kehren wir nunmehr wieder zur historischen Ftege 
zuriick, so konnen wir jetzt einen Anfangs — und einen Endpunkt 
aufstellen, zwischen welche wir mit einiger Sicherheit das Entste- 
hen der systematischen Wissenschafft der Medizin bei den Indiern 
verlegen miissen, n&mlich den Zietraum von der Mitte des 10. 
bis Zur Mitte des 15. Jahrhunderts. — "Ueber die Ursprunge der 
Indischen Medizin, mit besonderem Bezug auf Susruta.” ''Zeit. 
deut. morg. Ges.” XXX. p. 6^. 
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shall see later on that this is precisely the 
period which marks the decadence of the 
Hindu intellect in the field of medicine and 
mathematics.* We should not have thought 
it necessary to discuss seriously the various 
arguments which Haas adduces in support of 
his views, some of which Dr. Hoernle curtly 
disposes of as “an elaborate joke,” were it 
not for the fact that this German critic re- 
presents a school which cannot or will not 
see anything in India, which can claim origi- 
nality or antiquity. In his blind zeal to sup- 
port this theory, Haas has been led into the 
most egregious blunders. He comes to the 
strange conclusion that the works of 
Vagbha/a, Madhava and i’arngadhara and 
others supply the germs, out of which the 
Charaka and Su^ruta have been elaborated, 
forgetting or ignoring that the former repeat- 
edly and gratefully acknowledge their in- 
debtedness to the latter. 


(/) Vidt "Decline of Scienti&c Spirit” pp. ipO-lijS. 

3 
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Haas is anxious to prove that the Hindus 

and the origin of boFfowed their notions of 
Indian medicine humoral pathology from the 

Greeks, and that the origines of Indian 
Medicine are to be looked for in the writings 
of Galen and Hippocrates ; indeed he goes 
so far as to suggest that the very name of 
Su5ruta is derived from the Arabic word 
Sukrat (=Sokrates), which is often con- 
founded with Bukrat; the Arabic corruption 
of the Greek Hippocrates.' There is cer- 
tainly a strange similarity between the chap- 
ter on “Initiation” in the Charaka and the 
"Eides” of yEsculapius as pointed out by 
Ro(h,* and there is also much in common be- 
tween the doctrine of humoral pathology of 


(1) No less preposterous is the etymology of Kibf (Benares), 
which Haas derives from Kos, the native place of Hippocrates. 

(2) " Indische Medicin : Charaka,’’ Z., D. M. G., Vol. 26. p 
441. Rrth whose knowledge of the Vedic and, to a certain 
ex ent, of the Ayurvedic, literature was encyclopedic, simply points 

out the analogy and stops short there. M. Lidtard, who evidently 

borrows his information from Roth's article, jumps at once to the 

Bun 77* a!.* 7 ‘o Creak* !- 

de Ac 4 d. de Mdd. Paris, May 5, 1896 and May i:, 1897. 
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the Greeks and the Hindus respective!/ — 
suggesting thdt borrowing may have taken 
place on one side or the other. But the 
Hindus would seem to have priority of time 
in their favour. 

The doctrine of humoral pathology or at 
The doctrine of any rate the first beginnings 

humoral pathology. 

back as the time of the .^igveda.' 

In the Atharva-veda, which may be looked 
upon as the parent of the Ayurveda, we 
naturally come across ample evidences of 
an ingrained belief in the causation of 
diseases by the disturbance of the humors. 
Thus we have such terms as “ Vatfkrita,” 
i.e. a disease brought on by the derangement of 
the humor “ Vata ” (wind or air), “ Vata^jul- 
min,” &c.‘ 

(!)••* fvniij ml mil) II I. 34- s. 

Siyana's commentary to the above : — 

(2) This has been lately pointed out by Jolly ("Medicine’" p. 41) : 
The discussion on the term quoted above is so very important that 
we think it desirable to quoted it at length ; — 
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Early Buddhist literature also furnishes 

pre-Biidhistic US with abundant proofs of 
in origin. nature. On going 

through the chapter on “ Medicaments ” in 
the Mahavagga, we are often reminded of 
the contents of the Susruta.’ From Pawini 

“ 7 'hc history of the interpretation of this hymn is of uncommon 
interest, because it illustrates forcibly the particular closeness of 
relation between the hymns of the Atharvan and the practices 
reported in connection with them. Professor Weber, Indische 
Stuclien, IV, p. 405, translated the hymn under the caption 
'Gegen hitziges fieber,’ and guided especially by the more im- 
mediate meaning of ^ar^yu^a/z, ‘the product of the placenta, 
after-birth,’ he thought that the hymn referred to puerperal fever, 
or the lover of a child. Ludwig, Der Rigveda, III, p. 343, sur- 
mised that the hymn was directed aginst inflammation, and 
Zimmer, Altindisches Leben, p. 390, refers to it in connection 
with the word v.'lta in the first stanza, which he would translate 
by ‘ wound he also identifies vata with ‘ wound ’ etymologically. 
1 he compound vatabhrAgAs in the first stanza, as he understands, 
means ‘suffering from wound-fever.’ But Zimmer’s theory that 
the word vata ever means ‘ wound ’ has not sustained itself : vata 
is ‘wind in the body;’ vitlkWtanasant (VI,44,3i) is ‘destroyer of the 
dhsease which corned from wind (of the body) cf. bata byddhi 
(viitavyadhi), ' diseases produced by wind (in the body),’ in Wise’s 
Hindu System of Medicine, p. 250, and see Contributions, Fourth 
Senes, Amer. Journ. Phil. XII, p. 427.” Bloomfield’s A. V. p. 246. 

(I) One or two instances may be quoted here « Now at that 
time a certain. B hi Ickhu had a superfluity of humors in his body- 
— Vinaya Texts ; pt. II. p. 60. 
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also we can gl^an technical terms as used in 
the Ayurveda, suggesting that a system of 
medicine existed in his life-time.‘ 

We have thus what amounts to positive 

Positive historical historical evidence that during 
evidence. life-time of Buddha and 

even much earlier the doctrine of humoral 
pathology and the Ayurvedic method of 

“ And the blessed one said to the venerable Ananda : ‘A dis- 
turbance, Ananda, has befallen the humors of the Thathtlgata's 
body” — ihid^ p. 191. 

The various kinds of salts used in medicine as also the eye 
ointments, to wit, black collyrium [stibium], rasa ointment [ras^fi- 
jana], sota ointment [srotaftjana] &c. ibid. p. 90, are exactly 
the same as prescribed in the Sumita and other works on Hindu 
Medicine. (See also under anjanas, p. 93 of this book). 

Note specially the reference to vatthikamma which is a Pali 
corruption of the Sanskrit vastikarma : 

” Now at that lime the Chhabbaggiya Bhikkhus, since a sur- 
gical operation had been forbidden by the Blessed One, used a 
clyster.” 

No body has yet been bold enough to suggest that in the 
Mahavagga Greek influence can be traced. 

(i) The very terms Ayurveda and Ayurvedika i.e. expert in 
the Ayurveda occur in Pdniwi. We give below a list of some 
of the technical terms. 

HIV'*; 'ifttiwwBw'iri- 
'on.i'o ; wioit: ; wwf ; 



XXXVlll 


treatment were in vogue.* 

In the Varttikas of Katyayana also (4th 
to 3rd century B. C.) the three humours of 
vata (air), pitta (bile) and sleshman (phlegm) 
are ranked together. 

Regarding the age of the Vinaya Text, 
Rhys Davids and Oldenburg say : 

“The Vibhanga and the Twenty Khandhakas 
were at that time (circa 350 B. C.) already held in 
such high repute that no one ventured to alter 


n’tqi'q: » ^ x vt'® ; » « rt j 

8 I 

(i) The Jivaka Komarabhachcha. who treats Buddha, derives 
his surname from “ kaumsrabhrttya,” a technical term for one of 
the eight divisions (astangas) of Ayurveda, meaning treatment of 
infants. Vide Mahavag^ga, pt. ii, p. 174. 

In Asvaghosha’s “ Life of Buddha” we also read : “Atri, the 
^jshi, not understanding the sectional treatise on medicine, 
afterwards begat Atreya. who was able to control diseases.”— Beal’s 
trans. p. ii. This Atreya (Punarvasu) may have been the same 
sage who taught Agnivesa. 

(3) Weber’s "Hist. Sanks. Lit.” p. 366, Eng.-trahs, ed. 1893. ’ 
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them ; a sanctity of this kind is not acquired with« 
out the lapse^of a considerable time : and we think 
it is not going too far to say, Firstly, that these 
books must have been in existence, as we now 
have them, within thirty years, earlier or later, of, 
at least, 360 or 370 B. c.” (Intro, p. xxiii). 

It is therefore evident that almost before 
^ the birth of Hippocrates, the 

The question of rr > 

priority settled for Hindus had elaborated a 
good. 

system of medicine based 
upon the humoral pathology. And yet Hass 
would have it that the Greeks, in the field 
of medicine as in several others, were the 
“ pioneers and the first teachers of the 
world.’” 

M Lietard very justly observes that if it 
could be proved that the doctrine of humoral 

(/) “ Wenn aber einmal der Boden von der Vorstellung 

ger&umt ist, dass die Araber den Su^ruta und Charaka schon im 9. 
Jahrh. gekannt haben miissen, und wenn auf der andern Seitc sich 
herausstellte, dass die Theorien der indischen Autorit&ten in 
ihren Grundzugen mit denen des Galen ubereinstimmten, so stunde 
nichts der Annahme im Wege, dass auch auf diesem Felde, wie 
auf so vielen andern die Griechen wieder das bahnbrechende Volk 
und die ersten Lehrmeister der Welt gewesen sind — Z. D. M. G. 
Vol. 30. p. 670. 



x\ 


pathology was broached in India anterior to 
the time of Hippocrates, not only would the 
originality of the Hindus be established, but 
that of the Greeks would be compromised 
thereby.' The question may therefore be 
now taken as settled for good. 

The capacity of a nation must be judged 
Concluding by what it has independently 
remark.s. achieved in the several fields 
of knowledge and branches of literature — 
Mathematics, including Arithmetic and 
Algebra, Geometry, and Astronomy ; Phone- 
tics, Philology, Grammar, Law, Philosophy, 
and Theology. 

Cantor, the historian of mathematics, was 
so much struck with the resemblance between 
Greek geometry and the 5'ulva siitras that 
he, as is natural to the European, concluded 
that the latter were influenced by the Alex- 

(i) “II est evident qne si Ton arrivait un jour k pouvoir reporter 
jusqu’au delk de I’^poque d’Hippocrate, la formation de la 
doctrine m^dicale indienne,son originality? serait incontestable, mais, 
du mfeme coup, celle de la m^decine grecque serait fort compro- 
mise, puisque, comme je le rappellerai dans un instant, les theories 
sont k peu pr^s identiques de part et d’autre.” 
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andrian school of Hero (215 B. C.). The 
5ulva siUras,. however, date from about the 
8th century B. C., and Dr. Thibaut has 
shown that the geometrical theorem of the 
47th proposition, Bk. I., which tradition 
ascribes to Pythagoras, was solved by the 
Hindus at least two centuries earlier,’ thus 
confirming the conclusion of v. Schroeder 
that the Greek philosopher owed his inspir- 
ation to India.* Nor must we forget that the 
most scientific grammar that the world has 
ever produced, with its alphabet based on 
thoroughly phonetic principles, was com- 
posed in India about the 7th or 8th century 
B. C.* As Professor Macdonell remarks : 

“we Europeans 2500 

years later, and in a scientific* age, .still 
employ an alphabet which is not only in- 
adequate to represent all the sounds of our 

(1) Journ. As. Soc. Beng. 1875, p. 227. 

(2) In his learned work: “Pythagoras und die Inder. ’’ pp. 44-59- 

^3) See Goldstiicker : “Pii/iini : his place in Sanskrit Litera- 


ture “ 
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tained notions similar to those of Haas, 
d’Alviella and others, but after his intimate 
acquaintance with the literature of the Hindus 
he had to change or modify his views. We 

amon^ scholarly circles, in the West. It would be perhaps too 
much to complain that cl.fssical scholars, for instance, should 
have a decided repugnance to admit any actual influence on 
Greek thought or institutions as having been exercised by the 
thinkers of the East, however ungrudgingly that privilege is 
conceded to Egypt. Personally I think that they are quite in 
the right in maintaining that such an influence is, except in a few 
instances, at present entirely unproven. But surely there are 
many points of analogy which are most instructive, and suggestive 
at least of more than an analogical connection ; points that may 
throw light upon the natural course of the evolution of human 
conceptions and, in doing so, help to throw light on dark corners 
of the history of that culture out of which our own has arisen. 
It is a common saying that it is impossible to know any one 
language well without at the same time knowing another, and I 
venture to think that a similar remark holds good of the history of 
religion or ot ethics, or of institutions, or of philosophy.” 

” I know of men who could not construe a line of Sanskrit, and 
who speak and write of your ancient literature, religion, and 
philosophy as if they knew a great deal more than any of your 
best .S’rotriyas. How often you must have smiled on reading such 
books ! The idea that anything could come from the East 
equal to European thought, or even superior, never enters the 
mind of these writers, and hence their utter inability to under- 
stand and appreciate what is really valuable in Oriental literature. 
There is no problem of philosophy and relfgion that has not 
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are here reminded of the essay written by 
Dugald Stewart “in which he endeavoured to 
prove that not only Sanskrit literature but 
also Sanskrit language was a forgery made 
by the crafty • Brahma/;s on the model of 
Greek after Alexander’s conquest ’ (Macdo- 
nell). 


been n subject of deep and anxiotis thought aruonjj your aiu lent 
and modern thinkers. We in the West have don. some ^ood 
work too. and I do not write to depreciate the achievements of 
the Hellenic and Teutonic mind. But I know that on some ot 
the highest problems of human thought the E.ist has shed nutre 
light than the West, and by and by, depend on it, the West will 
have to acknowledge it. There is a very able article in the last 
number of the Edinburgh Rt^dcw (J.'in. i88i), on Dr C'aird's 
‘ Philosophy of Religion.’ Dr Caird is a representative man in 
England, and more familiar than most Faiglishmen with the solid 
work of modern German .philovphcrs. And what is the last 
result at which Dr, Caird arrives and of which even the Ed bur if// 
Revipw approves? Almost literally the same as the doctrine of 
the Upanishads ! Dr. Caird writes: ‘ It is just in this renunci- 
ation of self that I truly gain myself ; for whilst in tme sense we 
give up self to live the universal and absolute life of reason, \et 
that to which we thus surrender ourselves is in reality our truer 
self.’ And again : ' The knowledge and love of God is the giving 
up of all thoughts and feelings that belong to me as a mere indivi- 
dual self, and the identification of my thoughts and being with 
that which is above me, yet in me — the universal or absolute self, 
which is not mine A- yours, but in which all intelligent beings 
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Those who attempt to prove that India 
owes her civilisation — or at any rate such 
advance and progress in the arts and scienc- 
es which make civilisation worth the name — 
to Hellenic influence seem to be only one 
degree removed from a Dugald Stewart. 

After all, we are afraid, too much has been 
made of the resemblance bet- 

The analogy more i 

superficial than wccn the Greek and the 

Hindu theory and practice 

of medicine. The analogy is more superfi- 

cial than real, and does not seem to bear a 


alike find the realisation and perfection of their nature ’ (p. 257). 
I need not tell you or any one who knows the Upanishads how 
powerfully the same doctrine, the doctrine of the Atmh and 
Param4tm3l, was put forth by , your old Rishis. 

“ Many 'years ago I ventured to show that the five-membered 
syllogism of the Indian NyAya philosophy is the best form that 
can be given to the syllogism of inductive logic. But European 
logicians cannot get over the idea that there is no logic like that 
of our school-men, and that every deviation from it is a mistake. 

" The same conceit runs through almost all that is written on 
Indi. India may be patronised, some works of Indian poets and 
philosophers may be called clever and curious, but to recognise in 
anything the superiority of Indian thought, or’ the wisdom of 
Indian native opinion, that is out of the question. 

** Bio. Essays Letter to K. C. Sen, 
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close examination. The Hindu system is 
based upon the three humors of the air, the 
bile and the phlegm, whilst that of the Greek 
is founded upon four humors, namely, the 
blood, the bile, the water and the phlegm — a 
cardinal point of difference.' 

Next to the Charaka and the Sumuta, the 
Vagbhaia. medical authority, who is 

held in the highest estimation throughout 
India, is Vdgbha/a, the author of As/angahn- 
daya {lit. heart or the kernel of the eight 
limbs or divisions of the Ayurveda). Indeed, 
in many parts of the Deccan the very names 
of Charaka and Su^ruta were forgotten, and 
Vagbha^a is looked up to as a revealed 
author, and this is one of the reasons which 
led Haas to conclude that the former suc- 
ceeded, and owed their inspiration to, the 

(i) Cf. “ riy a dans le corps quatre humeurs . le sang, la bile, 
I’eau et le phlegme.’' — CEuvres d’Hippocratc, T. vii. p. 475, ed. 
Littr<?, (1851). Again : “ Les quatre humeurs, sang, bile, phlegme 
et eau, j’ai d^montr^ comment et pourquoi toutes s’augmentent 
dans le corps par les aliments et les boissons.” — Ibid, p. 557. 
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latter' (see ante p. xxxiii). 

The treatise of Vagbha/a may be regard- 
ed as an epitome of the Charaka and the 
Su^ruta with some gleanings from the works 
of Bhela and Harita, and contains little or 
nothing that is original. In Surgery alone 
the author introduces certain modifications 
and additions. Mineral and natural salts 
chiefly figure in the prescriptions along with 
vegetable drugs ; mercury is incidentally 
mentioned, but in such a perfunctory manner 
that it would not be safe to conclude that any 
compounds thereof are referred to. There 
are, however, a few metallic preparations 
recommended in it, which would presuppose 
an advanced knowledge of chemical process- 
es. 

The opening salutation of Ash/anga, 
which is addressed either to Buddha or some 

(1) “An die Stelle des seines Vorrange beraubten Siuruta 
wiirde ich unbedenklich das Ash/angahr/daya setzen ’’—Hippo- 
krates und die indisrhe Medizin des Mittelaltors. ZD M.Ci , Vo 
31, p. 649. 

(2) See, however, ante p. xxi.K, foot note. 

(3) Preface to Vaidyaka^abdasindhu. p. 6. 
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Buddhistic emblem, clearly reveals the religi- 
ous faith of 'its author, there is a tradition 
current among the learned Pundits of S. India, 
“ that Vdgbha/a, formerly a Brahmin, was 
persuaded by a Bauddha priest to adopt his 
religion, which he embraced in the latter part 
of his life.”' Internal evidence also fully 
supports our author’s proclivities towards 
Buddhism,* and he seems to have flourished 

(1) Preface to Vaidyaka^abdasindhu. p. 6. 

(2) See the numerous passages quoted by Dr. Kunte in his 
Introduction to Vagbha^a, pp, 14-15. 

The remarkable passage we have cited above, in which our 
author asserts the right every man to think for himself (p. xxix\ is 
quite in keeping with the rationalistic age in which he lived, and he 
further observes in the same place that a medicine will have its 
efficacy all the same by whomsoever it is prescribed, be he Brahma 
himself or any body else. It should be commended to those who 
are lost in admiration over the “keen edged intellect” of Samkara, 
who does not find a better weapon to fight with his opponents than 
an appeal to the Vedas and other scriptures, see foot note to 
p. 195 - 

I 

WW qi 

Uttara. XL. 85, 86, 
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at a time when the religion of 5 'Akya Muni 
held its own in India. The Chinese pilgrim 
nosing speaks of a compiler of the eight 
dh isions of the Ayurveda — possibly this may 
refer to Vagbha/a. * 

Cordier, following no doubt the authority 
of ‘Vaidyaka^abdasindhu,’ states that, accord- 
ing to Rajataranginf, Vagbha/a lived at the 
time of King Jayasiwha (1196-1218 A. D.) ; 
this view is quite untenable, and it is one of 
the many instances which would go to prove 
that Kalhawa in writing his Chronicles had 
often to draw largely upon vague traditions, 
and hence his dates are to be accepted cum 
grano salis.'‘ 


(1) “These eight arts formerly existed in eight books, but 
lately a man epitomised them and made them into one bundJjp.” — 
I'Tsing : “Records of the Buddhist Religion” by Takakasu, p. 128. 

(2) The eminent Sanskrit scholar, the late A. M. Barua, in 
discussing the age of Kshirasvami discards the authority of 
Rdjtaranagini and observes: — “I do hot see any valid reason for 
regarding it as a historical authority for all its statements and 
the more 1 learn the more my view is confirmed." The name of 
Vigbha^a, however, does not occur in Stein's edition of Rdj., 
which may be pronounced as the most reliable that has yet ap- 
peared. 
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Csoma de Koros was the first to announ- 
ce that the Thibetan Tanjur contains among 
others translations of the Charaka, the 
Su^ruta, and Vagbha/a.' Georg Huth, who 
has recently critically examined the contents 
of the Tanjur, concludes that the most recent 
date at which it can be placed, is 8th century 
A. D.“ This is in agreement with the fact 
that the Vagbha/a was one of the medical 
works translated by order of the Caliphs. 
But no positive information as regards the 
most distant date is yet available ;* Kunte, 
from internal evidence, is inclined to place 
him ‘*at least as early as the second century 
before Christ.” 

That Hindu Pharmacopoeia in the 7th 
century ran on the lines of 

Hindu Pharmaco- 

poeia in the /th the Charaka and the Su.yruta, 
and did not include any e a- 

(1) Journ. Asiatic Soc. xxxvii. (1835). 

(2) Zeit. deut morg. Ges, T. Ixix, pp. 279>284. 

(3) Regarding the bibliography of Vagbha^a, see two short 
monographs by Dr. Palmyr Cordier ; also Julius Jolly •• '* Zur 
Quellenkunde der indischen Medisin/’ I. *V&gbha^a, Zeit. c cut. 
Morg. Ges. LIV. pp. 260-74, 
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borate metallic preparations is evident from 
the testimonies of Va«a and of the Chinese 
pilgrim, I-Tsing. Thus, we read in the 
Harsha-Charita : "among their number, how- 
ever, was a young doctor of Punarvasu’s race 
named Rasayana, a youth of about eighteen 
years of age, holding an hereditary position 
in the royal household, in which he had been 
cherished like a son by the King. He had 
mastered Ayurveda in all its eight divisions, 
and, being naturally of an acute intellect, was 
perfectly familiar with the diagnosis of diseas- 
es I-Tsing also records : “I made a 
successful study in medical scierice, but as it 
is not my proper vocation, I have finally, 
given it up.”* In his rules on giving medi- 
cine he further lays stress on abstinence and 
fasting and recommends such drugs as the 
myrobalans, ginger, pepper, liquorice, etc. 


(1) Cowell and Thomas' Trans, pp. 143-144. 

( 2 ) Takakasu : "Records of the the Buddhist Religion,” p, 128, 
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In both instances, in vain do we look for any 
metallic salts, which form the leading fea- 
tures of the later Tantric and latro-Chemical 
Schools.* 


(i) See, however, below under the marginal heading : 
“ The age of the Tantras dealing with mercury.” 
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The Transitional Porlod 

Circa 800 — 1100 A. D. 

V/f/NDA AND ChAKRAPAjvI 

We now come upon a period which deter- 
mines the parting of ways in the progress of 
Hindu medicine. Hitherto we have been 
chiefly concerned with herbs anji simples and 
a few ,-eadiIy available products of the mine- 
ral kingdom. About the year 1050 A. D! 
Chakrapa«i Datta, himself a learned commen- 
tator of both the Charaka and Sumita, wrote 
the celebrated medical treatise which bears 
his name. Since the days of Vagbha/a, 
metallic preparations had begun slowly to 
creep "nto use, and at the time of Chakrapawi 
and his predecessor Vnnda, they had so 
fully established their claims that they could 
no longer be ignored. Thus we find from 



Iv 


the tenth century and downward every 
medical work more or less recommending 
compounds of metals which can only be 
synthetically prepared. 

It should not, however, be forgotten that 
Su^ruta at times shows a knowledge of 
pharmacy, unsurpassed in the later Hindu 
medicine. 

Although Chakrapawi belonged "o the 
Brahmanical creed, his writings show a 
decided leaning towards Buddhism. Thus 
Maghadha itself is named or 

the country of the Mahabodhi ; we have also 
such expressions as 

'I This might well be expect- 
ed, for Chakrapdwi’s father was physician 
to king Nayapala, the successor of Mahipala, 
who ascended the throne about 1040 A.D.’ 

(i) The author, fortunately for future historians, has given 
an acqount of himself in a colophon : — 



Both Vrzndaand Chakrapawi mention Nag- 
arjuna as an authority, and they follow closely 
in the footsteps of Charaka, Su^ruta and 
Vagbha/a ; but at the same time they are 
amenable to the influences brought to bear 
upon medicine by the Tantras. 

Indeed, they go so far as to recommend 
the uttering of the cabalistic interjections of 
the votaries of the Tantric cult with a view 
to increase the efficacy of some of their pre- 
parations.' (see ante p. i.) 

Dr. Hoernle observes : “it would be satis- 
factory td^ be able to discover what 

“ The author of this work is 5ri C. P., who belongs to the 
family of Lodhravali and who is younger brother of Bhanu and 
the son of Nar5ya«a, the superintendent of the kitchen of\the 
King of Goiir.” Regarding the date of Nayapala, vide Cunning- 
ham's " Archaeological Survey of India.” HI. p. up, also Journ. 
As. Soc LX. Pt. I. p , 46, Life of Atisa by S. C. Dasa. 

(i) flia; HgtJijaft f«iiaii n 

tP* no 8’^^«ni«iiftmi4; I 

Poona ed. p. 518. 
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the sources were on which Chakrap^ni 
drew for his compilation ; they are not speci- 
fied anywhere, I believe, in his work, ” ' It 
is not easy to account for the above remarks, 
seeing that Chakrapd«i distinctly mentions 
that he has modelled his work on the Siddha- 
yoga of VWnda, * and that he draws largely 
upon the Charaka, the Sumita and the 
Vagbha/a, all of whom he quotes verbatim 
and at length. 

The religion of 5’akyamuni inculcates the 
alleviation of distress and suffering, both 
moral and physical, as one of the essential 
articles of faith, and hence we find throughout 


«tttT^*t «wrii I 

wiv ” ’1.^, I’ 

i” \ I ifn 'fwvtf’f- 

(i) Journ. As. Soc. Beng. LX. pt. i. p. 150. 

(2) a: f^iaiafaifwaifaaifaiataf- 
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Buddhistic India hospitals attached to the 
numerous monasteries for the treatment of 
man and beast alike. ' It would also appeat 
that inscriptions were engraved on rock pillars 
giving recipes for the treatment of diseases. 
Thus both Vr/nda and Chakrapawi speak of 
a formula for a collyrium as inscribed on a 
stone pillar by Nagiirjuna at Pataliputra ; 

Chakrapa/n bases his work on that of 

Probable date of V/ /nda, who again follows 
closely the orde;’ and the 
pathology of the Nidana of Madhavkara/ 
It necessarily follows that Vrmda was a 
recognised authority at least one or two 
centuries before the time of Chakrapawi 
and that the former was preceded by the 
Nidiina by at least as many centuries and 
thus we have internal evidence of the exis- 

(1) “ Everywhere the King Piyadasi, beloved of the Gods, 
has provided medicines of two sorts, medicines for men and 
meidicines for animals.” Edict II. of Asoka. 

(2) Vrfnda himself admits this : 
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tence of tho Nidana in the eighth century 
as the lowermost limit — a date which is 
further corroborated by the fact that the 
Nidana was one of the medical treatises 
translated by order of the Caliphs. 

As regards alchemy in India in the Xlth 
century, we cannot do better 
Alchemy in the than ouote vt extenso Alberil- 

eleventh century. * 

ni, who was well versed in 
Arabic and Greek astronomy, chemistry etc. 

The Hindus do not pay particular altention to 
alchemy, but no nation is entirely free from it, and 
one nation has more bias for it than anot ler, which 
must not be construed as proving intel igence or 
ignorance ; for we find that many intelligent people 
are entirely given to alchemy, whilst ignorant 
people ridicule the art and its adepts. Those intel- 
ligent people, though exulting boisterously over 
their make-believe science, are not to be blamed 
for occupying themselves with alchemy, for their 
motive is simply excessive eagerness for acquiring 
fortune and for avoiding misfortune. Once a sage 
was asked why scholars always flock to the doors 
of the rich, whilst the rich are not inclined to call 
at the doors of scholars. ‘ The scholars,* he 
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answered, ‘ are well aware of the use of money, but 
the rich are ignorant of the nobility of science/ 
On the other hand, ignorant people are not to be 
praised, although they behave quite quietly, simply 
because they abstain from alchemy, for their motives 
are objectionable ones, rather practical result of 
innate ignorance and stupidity than anything else. 

** The adepts in this art try to keep it concealed, 
and shrink back from intercourse with those who 
do not belong to them. Therefore, I have not 
been able to learn from the Hindus which methods 
they follow in this science and what element they 
principally use, whether a mineral or an animal or a 
vegetable one. I only heard them speaking of 
the process of sublimation, of calcination^ of analy- 
sis, and of the waxing of talc, w’hich they call 
in their language ‘‘talaka,” and so I guess that they 
incline towards the minerological method of 
alchemy. 

They have a science similar to alchemy which 
is quite peculiar to them. They call it Rasdyana, 
a word composed with rasa Le. gold. ' It means 
an art which is restricted to certain operations, 
drugs, and compound medicines, most of which 

(i) See, however, p. 79, for the meaning of the term 
,‘rasa” 
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are taken from plaiiU. Its principles restore the 
health of those who were ill beyond hope, 
and give back youth to fading old age, so that 
people become again what they were in the age 
near puberty ; white hair becomes black again, the 
keenness of the senses is restored as well as the 
capacity for juvenile agility, and even for cohabita- 
tion, and the life of the people in this world is 
even extended to a long period. And why not ? 
Have we not already mentioned on the authority 
of Patanjali that one of the methods leading to 
liberation is Rasayana? What man would hear 
this, being inclined to take it for truth, and 
not dart off into foolish joy and not honour 
the master of such a wonderful art by popping 
the choicest bit of this meal into his mouth?” 
Sachau’s Trans. Vol. i. pp. 187-88. 
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The Tantrie Period 

Circa noo A.D , — /joo A.D. 

Before we proceed further jt would be 
advisable to take a hasty 
Orig^^n of the Tan- alance at the Origin of the 

tnr Cult ^ " 

Tantrie Cult, as Indian Al- 
chemy very largely derives its colour and 
flavour from it. In almost every country 
the progress of chemistry can be traced 
to medicine and the belief in the artificial 
gold-making, — the search after elixir vitce 
and the philosopher’s stone. In India, 
however, these ends have played a secondary 
part in prdmoting a knowledge of the chemi- 
cal processes. Here the origin of astronomy, 
geometry and anatomy is to be sought ih 
the exigencies of religious rites. ' No less 

(i) Cf. the opening remarks by Dr. Thibaut on the “ Sulva- 
sutras 
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is the case wilSi alchemy. We have already 
seen how tl\e Atharva-veda deals almost 
exclusively in charms, sorcery, exorcism of 
diseases by means of amulets and so on. 
It is sometimes supposed that the A.V. 
represents the latest of the Vedas. This 
is evidently a misimpression. * The truth 
seems to be that human frailty has always 
fought shy of the tedious and laborious 
methods of gaining an object The spiritual 
hankering as foreshadowed in the prayers 
of the and later on so fully developed 


** It is well kuown that not only Indian life with all its social 
and political institutions has been at all times under the mighty 
sway of religion, but that we are also led back to religious belief 
and worship when we try to account for the origin of research in 
those departments of knowledge which the Indians have cultivated 
with such remarkable success. At first sight,* few traces of this 
origin may be visible in the 5'astras of the later times, but looking 
closer we may always discern the connecting thread.” — “Journ. 
As. Soc.” (1875) Vol. XLIV, part i. p. 227. 

' (i) As Bloomfield remarks: — There is no proof that even 
the oldest parts of the J^. V. or the most ancient Hindu tradition 
accessible historically, exclude the existence of the class of writings 
entitled to any of the names given to the Atharvan charms.' 
Intro, to A. V. X. pXX. 
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in the Upanishads, represents only the 
aspirations of the few cultured ^fshis. The 
bulk of the people have always sighed for 
a royal road to salvation, hence the neces- 
sity for an A.V. ; as Emerson appositely 
says in his essay on Demonology, “the 
history of man is a series of conspiracies 
to win from Nature some advantage without 
paying for it.” Atharvanic rites have there- 
fore more or less held sway over man- 
kind in every age and clime. As the Aryan 
conquerors began to settle in India and 
came into frequent contact with the abori- 
gines, they had unconsciously to imbibe 
some of the gross superstitions of the latter, 
and thus in course of time a superstructure 
of monstrous growth sprang up, ready to 
swallow even the purer and more othodbx 
creed. Hence the protests recorded from 
time to time in the Mahabharata and in 
the law-books against the vulgarity of the 
aims of the A. V. and the refusal to accept 
its authority (see ante p. viii). But on the 
other hand, by virtue of its profound hold 
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upon popular beliefs and because indisper- 
sable sciences like medicine and astrology 
are Atharvanic by distiction, the fourth 
Veda has always retained a considerable 
following. ’ If we turn to Europe in the 
middle ages, we find the professors of the 
“ black art ” sharing a fate similar to the 

priests of the Atharvanic rites, now 

openly received into the bosom of the holy 

church now anathematised and flun^ 

into prison. * 

In the Sanskrit Literature whenever theie 
is any reference to sorcery or magic, it s 
general !y laid to the account of the A. \ . 
But in the course of time the worsjiip ( f 
^iva came into vogue, which incorporated 
much that was non-Aryan in character, and 
which seems to have got blended with A. \ . 


(1) Bloomfield — Intro, to A, V. xlvi. 

(2) ' Th 5 is exemplified in Albertus Magnus and Roger Bact n. 
The former rose to be a Bishop but “ minder glucklich oder un- 
vorsichtiger als Albertus Magnus, entging Roger Baco der Verf >1- 
gung als Zaubcrer nicht. Er wurde in Oxford von seinen eigenen 
KlosterbrLdern in das Gefangniss gcworfen.’ — ' Getch. d. 
Chem.” I. 03. 
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rites as modified by changes and require- 
ments of the time. The original inhabitants, 
“ the Dasyus are described in the .^igveda 
as non-sacrificing, unbelieving and impious. 
They are also doubtless meant by the phal- 
lus-worshippers mentioned in two passages. 
The Aryans in course of time came to adopt 
this form of cult. There are many passages 
in the Mahabharata showing that S'iva was 
already venerated under the emblem of the 
phallus when that epic was composed.” * 

By the Vllth century A. D., we find 

Tantric rites -^‘va’s Worship wfell established 
prevalent in the in India. In the life of Kine: 

Harsa by Va«a there is a gra- 
phic description of a weird ceremony performed 
by a 5’aiva saint named Bhairavachdryya. 

Seated on the breast of a corpse which lay 
supine, anointed with red sandal and arrayed 
m garlands, clothes and ornaments, all of red, 
himself with a black turban, black unguents^ 
black amulet, and black garments, he had 


(i) Macdonell : "Hist. Sansk. Lit", p. 153. 
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b$gun a firejrHfc' in the corpse’s mouth, where 
a flame was butning.” ’ In the, drama of 
Malatimadhdva by BhaVabhiitl (690 A.D.) we 
haVe also. references to similar rites. 

. .We have here the outlines of what has been 
known latterly as the Tantric Cult — a curious 
admixture of alchemical processes on the one 
hand, and grotesque and obscene and some- 
times revolting rites on the other— all centred 
round the worship of 5 ‘iva and his consort 
Pdrvatf, The sidelight which is thrown in the 
life of King Harsa and the graphic account 
left by his contemporary, the Chinese pilgrim 
Hiuen Thsang, enable us to draw a picture of 
N. India in the Vllth century A.D. It has 
hitherto been taken almost for granted that 
Buddhism was expelled from India by the 
persecution of the Brahmins of the Renais- 
sance period. There may have been zealous 
bigots who now and then went the length of 
hunting down Buddhists ; but the concensus 
of testimonies seems to be that both the 


(i) Cowell and Thomas.’ “Trans, of the Harsa-charita p. 92.’’ 
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people and the princes generally maintained 
an attitude of philosophic toleration towards 
the creed of Sakyamuni even so late as the 
Xlth century A.D.' The causes which 
brought about the extinction of Buddhism in 


' "he causes which 
brought about the 
extinction 


India worked from within. 
The purity of life, and the 
austerity of practices enjoined on the followers 
of the creed, become in the long run irksome. 


fi) Cf. ‘The annual report of the Asiatic Soc. to hand : — 
“The copper-plate of Madanapila which has just been 
re erred to is interesting also from a sociolo|^ical pr int o' view. 
W e know that all the Pala kings were followers of the Buddhist 
re igiori, and that it was during their reign that Buddhism flouri- 
shed for the last time in India. Now the grant recorded in the' 
pi ite was made by Madanapala to a Brahman as a dakshina or 
htnorarium for having read the Mah^bhiirata to the queens of the 
ki'ig’.s harem. This is one more fact, in addition to others pre- 
viously known, showing the intimate connexion that existed in 
tho time of those Buddhist kings between Buddhism a id Hindu- 
isii, a connexion that resulted in the former losing more and 
m ,re its ground against the latter, and that thus prepared the 
w:y for the final destruction of Buddhism by the Muhammedan 
in- adors.” p. 26. Similar evidence is also afforded by Raj. Tar. e.g. 

Kalhana does not hesitate to refer repeatedly to the Bodhi- 
saitvas or to Buddha himself as the comforters of all beings the 
embodiments of perfect charity and nobility of feeling. They are 
to him beings of absolute goodness “who do not feel anger even 
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The monasteries degenerated into hot beds of 
corruption, so much so that the semi-savage 
Mussulman conquerors felt little compu iction 
in putting the inmates t lereof 

of Buddhism. i ° 

to the sword. ^ Hinduism also 

) 

which has been noted in all ages for ;ts as- 
similative and elastic character, swallov' ed up 
the remnants of the Buddhists by acknowledg- 
ing the founder of their religion to oe an 
Avat&ra or Incarnation of Vishwu. 

We have seen that the A.V. rites as also 
theTantric cults cover almost identical g. ound; 
both had their origin in the attempts at 
popularising the religion among the masses 
by appealing to the baser or the less refined 
elements of human nature. An enormous 
bulky literature has thus sprung up represen- 
ting this corrupt and effete outgrowth of 


against the sinner, but in patience render him kindness.,, — Stein’s 
Intro, p. 8. 

(i) According to Waddell, the monks with shaven heads were 
mistaken for idolatrous Brahmins and massacred v holesale. 
“Journ. As Soc,” LXI. pt. i. p. 20. 



Brahininlsm.* Th^re are howtever tjvo distinct 
classes of Tanttas — Brahminic and Buddhis- 

Tantras— Brah- tic — dealing in magic, alchemy, 
dhislic sorcery, and allied subjects, 

which will claim our attention here. The causes 
which favoured the rise and progress of the 
Hindu Tantras equally contributed to the 
development of the Buddhistic, * only • in 
the latter, instead of .S’iva and Parvatf, 
a Buddha, a Tathagata or an Avalokitesvara 
is often addressed in the invocation as the 
source and fountain of all knowledge. We 
have also a class of Tantras which is an ad- 
mixture of Buddhistic and >S'aiva cult. A 
notable example of which is afforded by the 

(1) Tantras grew up in K^mfr also : “Tantric cult which in 
Kismfr is still closely connected with 5aiva worship, seems alsp 
to have been well known to Kalhawa.” Stein’s Intro, to Raj. TaV 
p. 8o. 

( 2 ) Cf. ‘Tour des esprits grossiers ct ignorant?, de tels 
livres ont certainement plus de valeur que les l^gendes morales 
des premiers temps du Buddhisme. IlS promettent des avantages 
temporels ct immddiats ; ils satisfont enfin k ce besoin de 
superstitions, k cet amour des practiques devotes par lequel 
s’exprime le sentiment religieux en Asie, et auquel ne r^pondait 
qu’imparfaitement la simplicity du Buddhisme primitif. ” Burnouf’s 
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Mahakdla -Tantra. * Rasafatnakara, the 
authorship p,f which is ascribed to Nagarjuna, 
also belongs to this category ; this work as 
well as'Rasarwava, a Tantra of the 5'aiva cult, 
will claim our special attention, as they 
embody much valuable information on 
chemistry. 

What is it that made these Tantras the 
repositories of chemical knowledge ? The 
answer is given in the words of Rasarwava (lit. 
sea of mercury) itself, which extols the virtues 
of mercury and its various preparations : — 

“ Asitis used by the best devotees for the highest 
end, it is pdrada (quicksilver).” 

“ Begotten of my limbs, it is, O goddess, equal 
to me. It is called rasa because it is the exudation 
of my body.” 

“ It may be urged that the literal interpretation 
of these words is incorrect, the liberation in this 
life being explicable in another manner. This 


— "Intro a I’hist. du Buddhisme Ind.” p. 466. Regarding Buddhistic 
Tantras and their relationship to Saiva Tantras, the reader is 
referred to Burnouf's admirable exposition (loc. cit). See also 
Barth’s. "Religions of India.” p. aoi. 3rd ed. 

(i) Intro. Hist. Buddh. Ind., p. 480. 
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objection is not allowable, liberation being set out 
in the six systems as subsequent to the death of the 
body, and upon this there can be no reliance, and 
consequently no activity to attain to it free from 
misgivings. This is also laid down in the same 
treatise . 

‘‘ Liceration is declared in the six systems to 
follow ll e death of the body.” 

“ SiK h iberation is not cognised in perception 
like an t mblic myrobalan fruit in hand-^^ 

“ Tnerefore a man should preserve that body 
by means of mercury and of medicaments.” 

A few more typical extracts are given below 
which will throw further light on the subject : 

“ Tlie body, some one' may say, is seen to be 
perisha > e, how can then its permanency be effected? 
Think 1 jx so, it is replied, for though the body, as a 
comple .is of six sheaths or wrappers of the soul, 
is dissul ible, yet the body as created by Hara and 
Gauri iider the names of mercury and mica, may 
be perdurable. Thus it is said in the Rasahr/daya : — 

“ Those who without quitting their bodies have 
attainec’ to new ones through the influence of Hara 
and Go.i/i (mercury and mica), are to be praised as 
RasasiLdha (alchemists). All mantras are at their 
services. ’ 
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“ The ascetic, therefore, who aspires to 
liberation in this life, should first make to 
himself a glorified body. And inasmuch as 
mercury is produced by the creative con- 
junction of Hara and Gauri, and mica is 
produced from Gaurf, mercury and mica are 
severally identified with Hara and Gaurf in 
the verse : — 

“ Mica is thy seed, and mercury is my seed ; 

" The combination of the two, O goddess, is 
destructive of death and poverty.” 

“ There is very little to say about the 
matter. In the Rase^varasiddhanta many 
among the gods, the Daityas, the Munis 
and mankind, are declared to have attained 
to liberation in this life by acquiring a divine 
body through the efficacy of quicksilver.” 

“ Certain gods, Mahera and others ; certain 
Daityas, Kavya (Sukracharya), and others ; certain 
sages, B&lakhilyas and others ; certain kings, 
Somesvara and others ; Govinda-Bhagavat, Govin- 
danayaka, Charva^i, Kapila, Vyali and others — 
these alchemists, having attained to mercurial bodies 
and therewith identified are liberated though alive.” 

“The meaning of this, as unfolded by 
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Sivdi to Parvati, is as follows : — 

‘The preservation of body, O Supreme goddess! 
is obtained by mercury and by (the suppression of) 
breath. ^ Mercury, when swooned, cures diseases 
and when killed, restores life to the dead. Mercury 
and air when confined, enable a man, 0 goddess, to 
fly about. 

*The swooning state of mercury is thus 
described : — 

“They say quicksilver to be swooning when it is 
thus characterised.— 

“Of various colours, and free from excessive 
fluidity or mobility (see p. 74). 

“A man should regard that quicksilver as dead, 
in which the absence of the following properties is 
noticed. — 

Wetness, thickness, brightness, heaviness, 
mobility. 

"VaQ fixed condition is described in an- 
other place as follows : — 

“The character of fixed quicksilver is that it 
is: — 


(i) HereCowelUnd Gough translate simply as ''air’ 

f -ed in the sense of 

closing the of Yoga philosophy. 
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'^Continuous, readily fusiblf, efficacious, pure, 
heavy, and that it can revert to its own natural 
state/' Cf. p. 247. 

^'Some one may urge : If the creation of 
mercury by Hara and Gauri were proved, it 
might be allowed that the body could be 
made permanent ; but how can that be proved ? 
The objection is not allowable, inasmuch as 
that can be proved by eif.hteen modes of 
elaboration. ^'Thus it is stated by authori- 
ties . — 

"Eighteen modes of elaboration are to be care- 
fully discriminated." 

"In the first place, as pure in every process, for 
perfecting the adepts." 

And these methods of elaboration are 
enumerated thus. — 

"Sw’eating, robbing, swooning, fixing, dropping, 
coercion, restraining." 

"Kindling, going, falling into globules, pulveri- 
sing, covering." 

"Internal flux, external flux, burning, colouring, 
and pouring." 

"And eating it by parting and piercing it 

are the eighteen inodes of treating quicksilver." 
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“These treatments have been described at 
length by Govinda-Bhdgavat, Sarvajfta- 
rdm^^vara and the other ancient authorities, 
and are here omitted to avoid prolixity. 

“By the science of mercury is to be 
understood not only a branch of chemistry 
alone, but it is also to be applied to salvation 
by means of dehavedha. Rasarwava says. — 
“You have, O God, explained the killing of 
metals. Now tell me that process of dehavedha by 
means of which aerial locomotion is effected. Mer- 
cury is equally to be applied to metals and body. 
First make its experiment on metals and then 
[having thus gained experience] apply it to the 
body.”* 


(i) We have in some places adopted Cowell and Gough’s 
trans. of Sarvadarsanasamgraha, but the rendering appears to be 
faulty in many instances, notably in the above sloka. The 
original runs as follows ; — 

n ^ nmti ?Tttnn>CT w»- 

If titwiUTST tn nfii; j 

w nw ft wri i 
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Emancipation of a man when alive, as declared 
in the mercurial system, O subtile Thinker ! is (to 
be found) in the tenets of other schools though 
holding different methods of arguments. It is 
according to all sacred texts to be known by know- 
ledge. None, when not alive, is likely to know 
the knowable and therefore a man must live (to 
know the knowable) ” 

‘‘It is mercury alone that can make the 
body undecaying and immortal, as it is 
said : — 

Only this supreme medicament can make the 
body undecaying and imperishable.*^ 

“Why describe the efficacy of this metal ? 
Its value is proved even by seeing it, and 
by touching it, as it is said in the 
Rasarwava : — 

By means of seeing it, touching it, eating it, 
remembering it, worshipping it and bestowing it 


lint I 

I. C. Vidy^gar’s Ed. (1858). 

Here Cowell and Gough render es ''eulogistic of the 

metal;” and ^ "blood.” Regarding See p. 191. 
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npou others, six k inds of highest merits a'*e 
attained. 

Equal merit accrues from seeing mercury as 
accrues from seeing all the phallic emblems.” 

“ On earth, those at Kedara, and all others 
whatsoever.” 

In another place we read : — 

“ The adoration of the sacred quicksilver is 
more beatific than the worship of all the phallic 
emblems at Kaji and elsewhere.” 

” Inasmuch as there is attained thereby enjoy- 
ment, health, exemption from decay, and immor- 
tality.” 

The sin of disparaging mercury is also 
set out : — 

” The adept on hearing quicksilver heedlessly 
disparaged should recall quicksilver to mind.” 

” He should at once shun the blasphemer, 
who is by his blasphemy for ever filled with sin.” 
Cf. under R. R. S. p. 78. 

The quotations given above are from 
the '‘Sarvadar^anasawgraha,” or a “ Review 
of the different systems of Hindu Philosophy^* 
by Madhavachdrya, prime minister to Bukka 
I. of Vijayanagara, and who was elected 
in 133^ A* head-abbot of the monastery 
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of Sringeri. Of the sixteen philosophical 
systems current in the 14th century during 
the author’s lifetime, RaseJvaradar^ana or 
the “ Mercurial System,” is one. From 
the fact that Rasdr»va is quoted in it as a 
standard work on this subject it would be 
safe to conclude that it must have been 
written at least a century or two earlier, 
say sometime about the 12th century. In 
Amarasi»*ha’s Lexicon (ca. 1000 A. D.)‘ 
the following synonyms of fdrada (mercury) 
are given, namely, chapala, rasa, and suta ; 
but in the vocabulary of Vi^vakosha by 
Mahejvara (i 188 A. U.) haravfja (lit. semen 
of .yiva) is added thereto. Now in the Tantric 
literature, of which the philosophy of mercury 
is the main outcome, quicksilver is regarded 
as the generative principle, and directions 
are given for making a mercurial phallus 
of 5 'iva. We may, therefore, take it that 
the Tantras which deal in mercurial prepara- 
tions, had their origin sometime about the 


(1) Regarding the date of Amarsimha see also p. 146* 
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nth to 1 2th century A. D. It whould not 
be justifiable however to hold that the 
Tantras did not exist before this time. 

Although we have maintained above that 

The age of the alchemical Tantras had 

Tantras, dealing theit Origin about the nth 

century A. D., it would' be 
safer to conclude that the Tantric processes 
had spruhg into existence long before this 
time, but that they did not acquire sufficient 
importance to force the attention of the 
physicians, as we have seen above that the 
R. V. and the A. V. existed almost side 
by side though the latter was held for a 
long time in contempt and was not quoted 
in the orthodox treatises. 

One very strong argument in favour of 
much older dates of the above Tantras is 
that Madhavacharya, a very cautious and 
discriminating writer, whom we have quoted 
above, describes the works he cites, including 
Rasaraava, as “ancient authorities” in his 
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life'time (see above p. Ixxvi) 

We have already had occasion to draw 
attention to the non-mention 

e^denM of metallic preparations, 
ternai use of mer- notably of those of mercury, 

in the writings of Va«a and 
I’Tsing (p. li). But this is another apt 
illustration of the dangers of the argu- 
mentum ex silentio. In the VWhatsawhita 
of Varahamihira (d. 5S7 A. D.) there is 
mention of iron and mercury among the 
aphrodisiacs and tonics ; ' and this his- 

(1) A recent exa n'mtion 01’ the Sanskrit AKs. in the Durbar 
Library of Nepal has brought to light important uld^Tantric works. 
One, the Lamk^vatura, a Hindu Tantric work on medicine, written 
in a later Gu;ta hand 908 A. D.) ; another, “the composition of 
which must go lack to tie early ctnivries of ll e Cl ri.*t ; n tia." 
This discovery upsets all established theories as to the age of the 
Tantras, a full discussion of which must be reserved for the second 
volume — Rep^ on the Search of Sans. Mss. (1895-1900)17 
M. H. P. Slsiti. 

(2) rft qipnw xii 

«i I '»'> ♦ v I -in u I ? If ^ ^ 

¥f qnifn 1 
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torlcal evidence is of great use to us in 
deciding the age of the Tantras, dealing with 
mercury. 

Contemporary collateral records by 
foreign writers go to corroborate the date of 
the alchemical Tantras tentatively fixed by 
us, as the name and fame of mercurial re- 
medies as used by the Hindu yofris had 
spread far and wide. The following two 
extracts will suffice : 

*There is another class of people called Chuj^hi 
(yogi), who were inde.ed properly Abraiman, but 
they form a religious order devoted to the idpls. 
They are extremely long-lived, every one of them 
living to 150 or 200 years. They eat very little 
* * * and these people make use of a 

strange beverage, for they make a potion of sul- 
phur and quicksilver mixed together, and this they 
drink twice every month. This, they say, gives 
them long life ; it is a potion they are used to take 
from their childhood.” — ^Yule’s Macro Polo, ” 
Vol. II. p. 300. 

''Arghun, der alch'ymie lind den geheimen 
Wissenschaften ergeben hatte indisehe Bachschi, 
d. h. Schreiber, getegt, durch w^elche Mittel sie 
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sich ihr Leben so langwierig fristeten. Sie gaben 
ihm ein aus Schwefel und Merkur zusammengesetz- 
tes Mittel als die Panacee der Lebensverlangerung 
ejn.” (1290 A. D.) — Hammer-Piirgstall ; “ Gesch- 
ichte der Ilchane,” I. p. 391. 

It is to be regretted that of the several 

works quoted by Madhava, 

AlrhemiralTantras. ^ ^ 

Rasar/rava alone seems to 
have survived to our days. This work is 
almost unknown in Bengal, and extremely 
rare even in N. India and the Deccan. We 
have been fortunate enough to procure a 
transcript of it from the Raghunatha Temple 
Library, Ka^mfr, and another from the 
Oriental Mss. Library, Madras. As one of 
the earliest works of the kind, which throws 
a flood of light on the chemical knowledge 
of the Hindus about the 12th century A. D., 
Rasdr;rava must be regarded as a valuable 
national legacy. It has, besides, the merit 
of being the inspirer of several works of the 
latro-chemical period, notably Rasaratna> 
samuchchaya and Rasendraehintamani. 
Although Rasdmava as a Tantra pretends to 
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have been revealed by the God ^iva himself, 
its author, whoever he may be, now and then 
blurts out hints, which clearly prove it to 
have been complied from preexisting w’orks, 
for instance, it has not hesitated, as we find ; 
to borrow copiously from Rasaratndkara at- 
tributed to the renowned alchemist Nagarjuna. 
Of this last work we have been able to 
obtain as yet only a fragment from the 
Kaiinir Library ; but it has been of signal 
use to us, as by the parallelism of its text 
the genuiness and au henticity of a great 
portion of the Rasar«ava have been estab- 
lished. 

In the present volume it has been our 

Collation of Mss. aim to Compare and collate 
carefully the passages in 
the Mss. of Rasaratndkara, Rasar^fava 
and Rasatnasamuchchaya, in so far as 
they bear on chemistry and allied sub- 
jects : in this way several important lacunae 
have been filled up and many doubtful read- 
ings resored. Parallel passages have often 
been quoted in the foot-notes and cross- 
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references given, pointing out where the 
probable borrowing has taken place. It is 
to be hoped that by instituting this sort of 
intercomparison, the verbal integrity of the 
texts adopted may be depended upon, and 
the danger of interpolaiion has been avoided. 
The texts of Charaka, Su^ruta, Vagbha/a 
and Chakrapawi have not been reproduced 
as they are available everywhere in the most 
reliable shape. 

The translations presented do not always 

Recommendatory prctcnd to be slHctly literal, 
features of R.R.S. indulgent 

reader will put up tvith infelicities of 
expression here and there, which could not 
be avoided without taking undue liberty with 
the CHriginal. We have drawn very largely 
upon R. R. S., because it has several features 
to recommend. First, an excellent edition of 
it has been published at Puna, based upon a 
comparison of 13 M-ss., procured from dif- 
ferent- parts of Southern India. Second, 
there exists a Ms. of it in the- library of the 
Sahskik College, Benares, in- a- very neat and 
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legible handwriting, copied in samvat 1850 
i. e. 1793 A.b., to which we have had access 
whenever required. We have also obtained 
a transcript of it from the Kasmfr Library. 
The Benares and the Ka^mfr Mss. agree in 
all essentials, but differ in certain places from 
the Puna edition. The text we have adopt- 
ed is thus based upon a comparison of the 
Deccanese and N. Indian exemplars. Third, 
while Rasaratndkara and Rasdr»ava are Tan- 
tras pure and simple in which alchemy is inci- 
dentally dwelt upon, R. R. S. is a systematic 
and comprehensive treatise on materia medi- 
ca, pharmacy and medicine. Its methodical 
and scientific arrangement of the subject- 
matter would do .credit to any modern work, 
and altogether it should be pronounced a 
production unique of its kind in Sanskrit lite- 
rature. Its value is further enhanced from 
the fact that the materia medica portion is 
harmoniously blended with chemistry. 

T.ie author, wlioover he may be, is very 

pseudo-Vagbha/a. to establish his 

identity with Vagbha/a, 
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the celebrated author of the Ash/anga 
and describes himself as such in the colo- 
phons at the end of every chapter (p. 78) ; 
but he forgets that in doing so he is guilty 
of a glaring piece of anachronism. The che- 
mical knowledge, as revealed in the Vagbha- 
/a, is almost on a par with that in the Sumi- 
ta. But this sort of utter disregard for chro- 
nological accuracy is by no means uncommon 
in the alchemical literature of the middle 
ages in Europe. The world is indebted to 
the genius and perseverance of M. Bert helot 
for unravelling the mysteries •which so long 
hung about the writings of Geber* ; and the 
interval of time between our pseudo- Vagbha- 
/a and the author of Ash/ai'tga is even much 
wider than that between the Latin Geber and 
the real Geben We are apt to be very harsh 

i)) ^'L'hypothese la plus vraisembi able & mes yeux, c'est qu- 
un auteur latin, rest^ inconnu, a #crit ce livre dans la seconde 
moiti^ du Xllle siecle, et I'a mis irous le patronage du nom v^n^'r^ 
de G^oer ; de m^me que les alchimistes gr^co-^gyptiens avaicnt 
emprunt^ le grand nom de D^mocrite pour en couvrir ieurs 
cubrations/’ — “La Chimie au Moyen Age, T. i. p. 349. 
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on these literary forgerers ; rather we ought 
to give them credit for their utter self-efface- 
ment. We often forget that the spirit of the 
times in which they wrote was dead against 
them — ^reluctant to accept revolutionary ideas 
or discoveries ; hence the temptation to 
fasten them on old and recognised authorities. 

Although no direct historical evidence is 
available, we are not left entirely in the dark. 
Our author, at the very outset, names twenty 
seven alchemists from whose writings he 
derives his materials (p.77 ), and later on, in 
the section on apparatus (p. 130), he quotes 
Rasarwava as a source of his information. 
Opium was not employed in medicine 

Probable date of Hor is there any 

R.R. s. mention of Phirahgaroga, (lit. 

the disease of the Portuguese),* which 
was introduced into India about the middle 
of the i6th century, and the treatment of 
which by means of calomel and chob-chtni 


(i> This is the name by which syphilis is known in the later 
Hindu medical work$. See p, 252. 
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(China root) occupies a conspicuous place in 
in the much later work, Bhavaprakasa. The 
date of the R. R. S. may, therefore, be 
placed between the 13th and 14th centuries 
A. D. 



CHAPTER V 


latro-Chamleal Period 

During the Tantric period, with its sys- 
tem of the “Philosophy of 

Chararterstirs rrt ^ 

the intro-rhemiral Mercury” a vast mass of ch('- 

ppriod. • 1 f 

mical information was accu- 
mulated, which was pressed into signal ser- 
vice in the period immidiately succeeding it — 
the latro-chemical Period of India. The 
prominent feature of the former lies in the 
search after the elixir vitae and the powder 
of projection as the contents of the Rasa- 
ratniikara and Rasi'irwava amply testify ; 
whereas in the latter these phantastic and ex- 
travagant ideas, impossible of realisation, had 
subsided into something more practical and 
tangible. The numerous preparations of 
mercury, iron, copper and other metals, al- 
though they could hot secure immortality or 
revive the dead, were found to be helpful 
accessories in medicine. At first they came 
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to be used cautiously and tentatively, mixed 
up with the recipes of the Charaka and the 
SuATuta, • which are drawn chiefly from the 
vegetable kingdom ; but they soon began to 
assert a supremacy of their own and even to 
supplant the old Ayurvedic treatment by 
herbs and simples. Nay more, absurd pre- 
tentions were set up on behalf of these metal- 
lic preparations. Thus in Rasendrachinta- 
mawi, a work probably co-eval with R. R. S., 
we come across this remarkable passage : — 
‘^Revered teacher ! be pleased to instruct me, 
for the benefit of the weak and the timid, in 
a mode of treatment which will dispense with 
the use of the lancet, and both active and 
potential cauteries,^' thus putting in a plea 
for the indiscriminate use of mercurial 
remedies. 

R. R. S. is a typical production of the 
latro-chemical period. The name of treatises 
treating of medicinal chemistry is simply 
legion. But they are all cast in the same 
mould, and the close similarity of their con- 
tents would render their translation only a 
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works of supererogation. We have, there- 
fore, confined ourselves to quoting only such 
parallel passages in the foot-notes as are 
calculated to throw light upon or corroborate 
the authenticity of, the text of R. R. S. 

An account of this period will be scarcely 
complete, which fails to take 
NHgarjuna. COnspicUOUS figure 

whom the Indian alchemists unanimously 
look upon as the inventor of the processes 
of distillation and calcination — the renowned 
and the venerable Nagarjuna, the reputed 
author of Kakshaputatantra, Rasaratnakara 
and Arogyamahjarf, etc. Our R. R. S., in 
the opening lines, invokes him as one of the 
27 alchemists, and in the chapter on minerals 
quotes him as an authority. So does Rasen- 
drachintamawi as also Chakrapawi while des- 
cribing the process of roasting iron (p. 62). 

We have already seen that according to 
V/'/nda and C. p., Nagiirjuna was the first to 
introduce the preparation known as Kajjvali 
(black sulphide of -mercury p. 61). Dalva/za 
also makes him the redactor of the Smruta. 
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The mention ot Niigarjuna by all these author- 
ities would not remove him far from the 8th 
or the 9th century A. U., a dale which is 
also confirmed by Albcrunf, who says : 

“ A famous representative of this art 
1 alchemy] was Nagarjuna, a native of the 
fort Daihak, near Somnath. He excelled in 
it and composed a book which contains the 
substance of the whole literature on this 
subject and is very rare. He lived nearly a 
hundred years before our time.' — ‘India, 1 . p. 
189. 

But there are difficulties in the way of 
accepting this ehronolgy of the age of Na- 
giirjuna. Hiouen I'hsang, who resided in 
India from 629 A. I), onwards, relying upon 
local traditions, speak.^ ol Nagarjuna ' as a 

(i ) Najrarjiiiu) Bodhis.itva was well pr.u'tisud in the art of 
« unipoiinding rnedieines, by takiiit; .» preparation (pill or rake)‘ 
he nourished the ^ e,irs of life fi»r many hundreds uf ye.irs, so that 
neither the mind nor appearanet' deeayed. Sat viilia-riija had par- 
taken of this 111) sterious metlieiiie.*’ — JJeal's Budtlhisl Ket ord.s of 
the Western NN^orld. vob II. i> 2 iJ 

\i;ain Then ' \;igarjuna Bodhisatva. b) moistening all the 
great stones with a dnine and superior detoetion (medicine or 
nli^1ure^ changed them iiit" gold.' -/biff, p J16. 
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learned and revered Buddhist and alchemist, 
and a friend of Kini^ Satvahana. The poet 
Va/za, a contemporary of the Chinese pilgrim, 
also corroborates this account in his life of 
King Harsha 

In the Buddhist canonical literature, Na- 
garjuna is a prominent figure as the founder, or, 
atanyrale.thesystematiser of the Madhyainika 
philosophy. VV'estern s<;holars maintain that he 
lived in the isi century A. D.. while according 
to Rajataranginf, ihe “History of Kaiiinr” by 
Kalha//a Miira (i i century A. D.), Nagarjuna 
flourished i years after Sakvasiwha had be- 
taken himsell to asceticism, i.e. he lived in 
the last quarter of the 4th and first quarter 
of the 3rd century B. C. It is doubtful, 
however, if Nagarjuna, the philosopher, is the 
same as Nagarjuna, the alchemist, considering 


(-) NAgiirguiiu was. .t (rieiid of Satvahaiia, a king of Koiala 
« iiimtry to the South West of Uri^ya and watered by the upper 
feeders ot the Mahanad!.” — Ibid. II. p. 209. As to the age of 
Satvahana see Hurgfss' Arehajologieal Survey of S India. Re- 
garding Ntigarjtm.i see also Introd. a I’ hisloire du Buddh. Ind. 
1>. 508. 
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that we find no reference whatever to the pro- 
cesses of distillation, sublimation (‘te. in the 
Charaka, the Su.vruta, and the Viighha/a, 
though it must be admitted that the latter 
can lay claim to superior chemical knowledge, 
(see p. xlviii). 

We hav(^ also another alchemist in Patan- 
jali, who is better known as 

Patanjali. 

the commentator of Pa//ini. 
He probably lived in the 2nd century B. C.' 
Sivadasa, in his commentary of Chakrapawi, 
quotes him as an authority on Lohasastra, or 
the “ Science of Iron,” and Chakrapawi him- 
self speaks of him as the redactor of Charaka 
(see p. xv). Bhoja in his Nyayavartika speaks 
of Patanjali, as a physician both to the mind 
and to the body. ' The inoksha (salvation), 
as taught in the Yoga system of Patanjali, is 

(i) Proof Bh.mdarkar liid. Antiquary. 1872, pp 299-302. 

BAT BWiiN n” 

— Bhoja . Nyayavartika, quoted hv .Vivarama, the confmentator 
of Vasavadatta. 



xrvi 


alsf) ('onncrlv-d with alchemy. ' W'e have 
already seen, while* discussing; the “Philosophy 
of Me.rcurv” (see ante p.dxxvl), the Rasnyana 
or Alchemy was simply regarded as a means 
lo an end — as a path leading to moksha. It 
is signifie'ani that this connec'tion ('an be 
irac(*d from so (*arlv a date. 

hi the* prese*nt volume we? shall S(*ldom 
have^ occasie'm to ge) lje‘Vond 
.lirniHal knew- |itl-| (M*ntUrV A. 0 It 

in Kiiropc. 

will, perhaps, add to the 
interest of the subject, if we turn our eyes for 
a moment to th(* progress of chemical know- 
ledge in Europe at that time, and the alche- 
mist ic ideas and beliefs dotninatiny it. Con- 
temporary with the authors of Rastirwava and 
Rasartnasamuchchava, w(*re Roger Bacon 
<d. 1 294), Alertus Maguns, Raymond Lully, 
and Arnaldus \'illanovanus. Roger Bacon 
iloes not hesitate to ass(*rt that the philoso- 

(j) 1 he .inrlivir (fLitanjall) adds to the* three parts of the path 

f lilx r.irion a fottrih uim of an illiison nature, called Rasayana, 
> sinsivetno {){ alclictmstic tricks with xariotis drills, intended t»» 
n*ali*?e thins^s whicli i»\ n.ilure arc impossible, '* — Albennii’s ‘India* 
-I. p. 80 
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pher’s stone was able to transform a million 
times its weight of base metal into gold. 
The above-named alchemists are also unani- 
mous in regarding it as a universal medicine, 
and “it was no unusual assertion that adepts, 
the fortunate possessors of the panacea, had 
been able to prolong their lives to 400 years 
and more.” — Meyer. The readers of Rasar- 
«ava and the other Tantras will not fail to 
find that there is much in common between 
the Hindu alchemists and their European 
confreres. 

The knowledge in practical chemistry, 
prevalent in India in the 12th 
Knowledge in and 13th centuries A. D., and 

practical chemistry, 

prevalent in India perhaps earlier, such as we 

in the 1 2th and 111 1 r 

13th centuries A. p.. are enabled to glean from 

and perhaps in I'l / j • *1 1 

earlier. Rasar//ava and similar works, 

is distinctly in advance of 
that of the same period in Europe. It was 
known for instance that blue vitriol and a 
variety of the pyrites (see p. 70) yielded an 
essence in the shape of copper ; and 
calamine, zinc. Tlie colour of flames as a 
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diagnostic test of metals was well under- 
stood (p. 68). The metallurgical processes, 
described under the latter, leave little to 
improve upon (p. 88), and, indeed, they 
may be transferred bodily to any treatise on 
modern chemistry. Even Paracelsus, who 
flourished some three centuries later, leaves 
us in the dark as to the nature of his ‘zinken,’ 
which he designates a ‘semi’ or ‘bastard’ 
metal. And Libavius (d. i6i6) “who stood 
up manfully against the excesses of Paracel- 
sus, and who vigourously combated the de- 
fects in his doctrines, * * » and 

employment of “ secret remedies,’’ believed in 
the transmutation of the metals and the ef- 
ficacy of potable gold.* It is not necessary 
to pursue this subject further h-^re, as details 
will be found in the chapter on metallurgy 
(pp. 152-169). 

The truth is that up till the time to 
pseudo-Basil Valentine (ca. 1600 A. D.), 


(1) Gesech. d. chem. I. 13. 
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very little scientific progress was achieved 
in Europe. The doctrines of Aristotle and 
of the Arabian alchemists held the ground, 
and the enigmatic and mystic language, 
which was often used as a cloak for ignp- 
rance, simply confounded the confusion. 

Still more solid progress was effected in 
pharmacy. For two thousand years or more 
the Charaka and the Su5ruta have been paid 
all the honours of a state-recognised Phar- 
macopoeia. Partly due to their being regarded 
as of revealed origin, and partly due to that 
veneration for the past, which is inherent in 
the Hindu, the text of the above works has 
seldom been allowed to be tampered with. 
A critical examination of the Bower Ms. such 
as we owe to Dr. Hoernle, shows that the 
recipes of several important preparations 
agree in all essentials, and sometimes word 
for word, with' those of the Charaka and the 
Susruta of the existing recensions (see ante 
p. xix). Mr. Ameer Ali is scarcely correct 
when he claims that “ the Arabs invented 
chemical pharmacy, and were the founders of 



those institutions which are now called dis- 
pensaries.’ ‘ 

We have only to refer our reader to the 
chapter on the preparation of caustic alkali, 
in the Sumita, with the direction that the 
strong lye is to be “ preserved in an iron 
vessel,” as a proof of the high degree of per- 
fection in scientific pharmacy achieved by 
the Hindus at an early age (p. 37). It is 
absolutely free from any trace of quackery 
or charlatanism, and is a decided improve- 
ment upon the process described by a Greek 
writer of the IXth century, as unearthed by 
M. Berthelot.* As regards dispensaries and 
hospitals, every one knows that Budhistic 
India was studded with them {vide p, xxxii). 

Speaking of the progress of chemistry in 
Europe in the XVIth century. Prof. Schor- 
lemmer remarks ; — 

“Up to the XVIth century almost the sole 
object ot chemical research had been to find the 


.(i) Hist, of the Saracens, p. 462, (Ed. 1899.) 
(^ 22 , 
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philosopher’s stone. Rut now ehemistry began to 
develop itself two new and different paths, opened 
by two distinguished men — Agricola, the father of 
metallurgy, and Paracelsus, the founder of latro- 
chemistry or medical chemistry. Both contributed 
chiefly to the development of inorganic chemistry 
* * * In opposition to the school of Galen and 

Auicenna, Paracelsus and his followers chiefly em- 
ployed metallic preparations as medicines.’^ * 

Udoy Chand Dutt, in the preface to his 
Materia Medica of the Hindus, states : — 

“ The oldest work, containing a detailed ac- 
count of the calcination or preparation of the 
different metals (such as gold, silver, iron, niercur}-, 
copper, tin and lead) for internal use with formula* 
for their administration, is, 1 believe, a concise 
treatise on medicinal preparations by Siirngadhara. 

This is evidently a mistake. Siirngadhara 
is simply a compilation based upon the Char- 
aka and the Su^ruta on the one hand, and 
the Tantric works described above on the 
other. It cannot be regarded as going be- 
yond the latter part of the 14th century, and 

fi) Rise and development of Orgfauic rhemistrv (ed. 1894) 

p. 9. 
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•it will come under our notice in the second 
volume of the present work. In the European 
histories of chemistry, the‘credit of being the 
first to press chemical knowledge into the 
service of medicine and introduce the use of 
the internal administration of mercurial pre- 
parations, is given to Paracelsus (1493-1541) 
The Nilgarjunas and the Patanjalls of India, 
however, had the merit of anticipating Para- 
celsus and his followers by several centuries- 
The earliest historical record of the internal 
use of black sulphide of mercury, dates so far 
back as the loth century A. D. at the latest' 
(see ante p. 59). We have indeed, reasons 
to suspect that Paracelsus got his ideas from 
the East, and in Chapter on Arabian indebt- 
edness to India we have pointed out the 
media through which Indian sciences filtered 
into Europe. 

(i) In Kuropc, its use dates from the 17th century. “Das 
srhwarzc Srhvvefelquicksilver lehrtc zuerst Furquet de Mayerne 
im Arrfan^e des 17, Jahrhunderts, durrh Zussanmmenreiben von 
warmen Quicksilver mit geschmolzenem 5 rhwefel darstellerl,” 
Kopp. Gesch. 186, 
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Dutt says : “ We cannot help admiring the in- 
genuity and the boldness of the Hindu physicians, 
when we find that they were freely and properly 
using such powerful drugs as arsenic, mercury, 
iron, etc., when the Mussulman Hakims around 
them with imperial patronage and the boasted 
learning of the West, recording such remarks re- 
garding them as the following : — 

* Soomboolkhar, ^ the white oxide of arsenic. — ’ 
There are six kinds of this, one name Sunkia, Uie 
third Godanta, the fourth Darma, the fifth Huldea. 
The Yuniini physicians do not allow this to form 
a part of their prescriptions, as they believe it des- 
troys the vital principle. The physicians of India, 
on the contrary, find these drugs more effectual in 
many disorders than others of less power such as 
the calx of metals. For this reason too I am in 
the habit of seldom giving these remedies inter- 
nally, but I usually confine my use of them to ex- 
ternal application and as aphrodisiacs which 1 
prescribe to a few friends, who may have derived 
no benefit from Yunani prescriptions. It is better 
to use as few ol them as possible.” ^ 

‘ Para, ‘Mercury.' — It is very generally used 
throughout India in many ways, both in its native 


(i) Taleef Shareef tran^. George Playfair, p. 99, 
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and prepared state, but in the latter we ought to 
be very cautious, for it is seldom sufficiently killed 
or removed from its native state, in which it is a 
dangerous drug.” * 

“ Loha, ‘ iron.’ — It is commonly used by physi- 
cians in India, but my advice is to have as little to 
do with it as possible.” ^ 

Nor must we forget that so late as 1566 
A. D. the Parliament and the Faculty of 
medicine, Paris, condemned and forbade what 
was regarded as the dangerous innovations of 
Paracelsus.* 

Apart from the historical data already ad- 
duced, the above extracts from a Mohamme- 
dan writer would show that the Hindus were 
perhaps the earliest in the field to advocate 
the internal use of mercury.* Ainslie, in a 
note appended ” Lepra Arabuin,” wrillei,i in 
the early part of the last century, thus ex- 
presses his views on the subject : — 


(2) Ibid^ page 26, 

(2) Taleef Sharcef, page 146. 

(3) Gesch. d. Chem. I, 110. 
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note appended to “ Lepra Arabum,” written in 
the early part of the last century thus ex- 
presses his views on the subject : — 

“ It!, is well known that the Eastern nations were 
the first who employed mercury in the cure of 
obstinate, cutaneous and leprous affections ; and it 
may be questioned whether the natives of India 
were before the Arabian or only second in order 
in availing themselves of the virtues of that power- 
ful ■ mineral. Rhases, * Mesu and Avicenna ® all 
notice it, and according to Fallopius, as we find 
observed by Le Clerc in his ‘‘Histoire de la Medi- 
cine” pp. 771-791, it was the opinions of those 
writers which first suggested its use in venereal 
diseases. * 

(1) “ Argentum vivum cum extinguitur ardens est, quod 
scabei, et pediculis auxilium offert” — Rhazes •“ de Re med.” (lib iii 
cap. xxiv). In the days of Pliny the Elder the medicinal virtues 
of mercury do not appear to have been at all ascertained ; that 
writer termed quicksilver the bane and poison of all things and 
what would with more propriety be called death silver. “Nat 
Hist.” lib xxxiii. Cap. vi). 

(2) Avicenna says of mercury “ argentum vivum extinctuin 
ad versus pediculos et lendes cum rosaseo oleo valet ’ Vide 

lib. ii. tract, ii. p. 119. 

(3) Trans. R. As. Soc. (1824-27). 
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From the evidences we have adduced all 
along there can now be scarcely any question 
as regards the priority of the Hindus in mak- 
ing mercurial remedies a speciality; and they 
are entitled to claim originality in respect of 
the internal administration of metals generally 
seeing that the Charaka and the Su^ruta, not 
to speak of the later Tantras, are eloquent 
over their virtues. 
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iRdebtoilnon of the Arabiain to Indio. 

The Arabians are acknowledged on all 
hands to have played a prominent part in the 
propagation of science and mathematics in 
the West. When in the dark and middle 
ages, the lamp of knowledge had begun to 
burn very low in Europe and even when the 
very vestiges of Greek culture and learning 
had all but disappeared, save in the obscure 
and dingy cells of the monk, it was the Arabs 
who carried there the accumulated intel- 
lectual treasures of the East, and thus laid 
the foundation, so to speak, of modem Euro- 
pean greatness. 

It will, perhaps, be not out of place to dis- 
cuss here briefly as to how much India in- 
directly contributed to this result in the de- 
partments of medicine, pharmacy and other 
kindred subjects. 


Hindu Chemistry-9 



CVlll 


Jhe author of Kitab-al-Fihrist, who wrote 
towards, the middle of the tenth century’, 
Haji Khalifa and Ibn Abii Usaibiah, who 
flourished at the commencement of the 1 3th 
century, distinctly mention that by order of 
the Caliphs Harun and Mansur several stand- 
ard Hindu works on medicine, materia medica 
and therapeutics were translated into Arabic. 
The information on the subject has been gather- 
ed at length by Dietz in his Analecta medica, 
Wustenfeld, author of Geschichte der Arab. 
Aerzte, Cureton*, Fltigel, Muller and other 
Arabic scholars. 

(1) “ Abij’l Faraj Mohammed bin Ishak, surnamedau- 

Nadim, a native of Bagdad, first conceived the idea of a biblio- 
graphical dictionary. His Kitab-al-Fihrist deals with every 
branch of learning. It gives the names of many authors and 
their works which have ceased to exist.” — Hist, of the Saracens 
by Ameer Ali, p. 469.) 

(2) Prof. H. H. Wilson in a Note appended to a paper by 
the Rev. W. Cureton entitled ” A collection of such passages 
relative to India as may occur in Arabic writers" thus pithily 
summarises his own views : — * In medicine the evidence is more 
positive, and it is clear that that the Charaka, the Siisruta, 
the treatise called Niddna on diagnosis, and others on poisons, 
diseases of women and therapeutics, all familiar to Hindu Science, 
were translated and studied by the Arabs in the days of 
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Fliigel^ states on the authority of Kitab-c^l- 
Fihrist that Siisriid (the Sanskrit name 
Su5ruta, thus corrupted into Arabic) was 
translated by Mankh, the Indian, who cured 
Harun ar-Raschid of a severe illness, and 
was appointed physician in charge of the 
Royal Hospital. We also learn that a work 
on the official plants of India was rendered 
into Arabic by the same Mankh. The other 
comprehensive Sanskrit treatise, the Charaka 
was also fully laid under contribution. 

We have ample and overwhelming testi- 
mony of Arabic writers, notably of Haji Kha- 
lifa, that Hindu astronomy, algebra and 
q;iedicine were zealously studied by their com- 
patriots, and many Hindu servants were in- 
duced to reside at the Court of the Caliphs 
as their instructors. Mussulman students, 

Harun and Mansur, either from the originals or translations, made 
at a still earlier period, into the language of Persia. yoitrn. 
Royal Asiatic Sor. old series, vi. pp. 105-115. 

(i) “ Zur Frage uber die altesten Uebersetzungen indisoher 

iind persischor medicinischer Werke ins Arabische : Ziet. dent, 
morg. Ges. xi. pp 14® and 325. 
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in their eager thirst for knowledge, used to 
flock to the centres of learning in India, and 
there drank deep at the very fountain-head. 
Indeed, it had come to be regarded as an 
essential part of completing one’s liberal 
education to travel to India and learn the 
sciences firsthand. 

That this is no language of rhetoric will be 
evident from the extracts quoted below from 
Gildemeister’s Scriptorum Arabum De 
Rebus Indicis loci et opuscula.” 

Etiam Muhammed ben Ismail al Tanuk’hi in 
Indiam profectus est eo imprimis consilio, ut Indo- 
rum astronomiam cognosceret. 

“ Ibn Albaithkr, rei herbariae inter Arabes peri- 
tissimus, qui and eius disciplinae studium long^ 
inqua itinera per Hispaniam Africam et Asiam ins- 
tituit, etiam in Indiam venit, teste Leone Africano; 
Abulfad^l tamen et Ibn Abi Ucaibia, qui de eius 
vita scripserunt, eius rei mentionem non faciunt.^’ 
p. 8o. 

Sed etiam accuratius edocti erant, et scite iam 
vetus Indopleusta eas disciplinas, in quibus Indi 
maxime excellerent, nominat has : medicinam, phi- 
losophiam et astronomiam. Eodem modo Hagi 
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Khalfa aril^fneticam, geometriam, medicinam, as- 
tronomiam^ et metaphysicam enumerat/^ p. 8i. 

“ De libris ex Indica lingua in Arabicam con- 
versis iam inter Arabes egerunt ii, qui libros de re 
literaria composuere. Plurimi de iis sine dubio 
apud Hag’i Khalfam legentur, cuius hucusque pars 
tantum publico usui patet. De antiquioribus his 
libris locuples testis est antiquissimus de Arabum 
literis scriptor Ibn Abi Yaqub ibn Alnadlm, qui in 
Indice scientiarurn ***** quern 
scripsit anno 337 (inc. 10 Jul. 948) inter monu- 
menta literarum Arabicarum etiam peculiari cura 
egit de libris e linguis Graeca, Persica et Indica 
conversis.” p. 82. 


Miiller's refuta- 
tion of Haas. 


Haas, whose criticism of the Su,yruta we 
have already noticed, having 
once ‘taken up the position 
of denying the antiquity of Hindu medicine 
with special regard to the Charaka and the 
Su^ruta, was driven to the necessity of dis- 
counting, nay, explaining away, the numerous 
references to Hindu works made by Mussul- 
man writers. This had the effect of eliciting 
a reply from Muller, who subjected the 
Arabic literature bearing on the subject to a 
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crucial. examination, especially Book XII of 
Useibia. He finds that not only the Charaka 
and the Su^ruta, but also the Nidana and 
the compendium Asinkar,’ a book on Poison 
by Sanaq the Indian, and another on Warm 
and Cold, and several other works were ren- 
dered into Arabic. This German orientalist 
also arrives at the conclusion that Indian 


physicians practised at the Court of Bagdad.* 
We. have now to place before the reader the 

AiWn'mis evi- evidence of a remarkable author 
dence. — remarkable alike for the depth 

of his learning, versatility of his genius, rare 
impartiality of his judgment and his singular 
freedom from race-bias. 


Alberiinf lived in India from 1017-1030 
A. D., and during this long sojourn he mas- 
tered Sanskrit and studied Hindu mathema- 


(1) A Variant has "Astankar/' which will be readily identified 
as the Astanga of Vagbha^a (see p xlviij 

(2) Schon vor Er-Rasid, vielleicht sogar gleichzeitig mit dem 

Uebergange indischer Astronomic nach Bagdad haben sich 

auch indische Aerzte in Bagdad eingefunden.” (Loc. cit. p. 499). 
“ Arabische Quellen zur Geschichte der indischen Medizin." — 
“ Zeit, dent, morg, Ges. 34, p. 465. 
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tics and philosophy in the original.. At a 
time when his patron,' Sultan Mahmud of 
Ghzni, was busy pillaging the temples in 
Thaneswar, Mathura, Kanauj and Somnath 
with the zeal of an iconoclast, this philosophic 
Moslem was pondering over the Saw/khya 
and the Patanjala, and instituting a compari- 
son between their contents and those of the 
" Timjeus ” and its commentator, Proclus. 

VV^e have elsewhere quoted at length Albc- 
runf’s views on Rasiyana (alchemy) ; it now 
remains for us to glean such information from 
him as will throw light on the subject under 
inquiry. According to Sachau, the learned 
translator of Alberunf, “ some of the books 
that had been translated under the •first Ab- 
baside Caliphs were extant in the library of 
Alberunf, when he wrote his India, the Brah- 

masiddhanta or Sindhind the Charaka 

in the edition of Ali Ibn Zain and the Panch- 
tantra or Kalila and Dimna.’’ The fact that 
the Charaka occupied a place in the library 
of a cultured Arab affords an additional proof 
of the esteem in which the Hindu system of 
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medicine was held by the Moslem world. 
We also learn that “ the Christian philoso- 
pher and physician from Bagdad, Abulkahir 
Alkhamnour, friend of Alberuni, seems to 
have practised in Ghazni his medical profes- 
sion'’ (Sachau). This is significant as indi- 
cating that both the Greek and Hindu sys- 
tems held sway side by side ; but more of it 
anon.' 

So far as regards historical evidence. Let 

Internal evi- now scc if any internal evi- 
dence dence could be gathered in cor- 

roboration of the former. Reference has 
already been made to the Bo6k on Poisons 
by San^q the Indian. We shall cite here 
some parallel passages on the Examihation 
of Poisoned Food and Drink. These are 
the chief characteristics as given by SdnAq, 
the Charaka and the Susruta respectively. 

(i) “Dietz also in his Analecta Medira proves that the later 
Greek physicians were acquainted with the medical works of the 
Hindus, and availed themselves of their medicaments ; but he 
more particularly shows that the Arabians were familiar with them, 
and extolled the healing art, as practised by the Indians, quite as 

much as that in use among the Greeks.”— Royle : “ Antiq. Hind. 
Med..’ p. 64. ^ 
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Sanaq the Indian 

The vapor emitted 
by poisoned food 4 ias 
the colour of the 
throat of the peacock 
, . . . •oihen the food 
IS thrown into fife, 
it rises high in the 
air; the fire makes 
a craclking sound as 
when salt deflagrates 

the smoke 

has the smell of a 
burnt corpse. Po- 
isoned drinks : butter 
milk and thin milk 
have a light blue to 
yellow line. 


The Charaka 

The food is to be 
thrown into fire for 
testing . . . the 

flame becomes parti- 
coloured like the 
plume of a peacock. 
The tongue of the 
flame also becomes 
pointed ; a crackling 
sound is emitted and 
the smell of a putrid 
corpse is perceived. 

Water, milk 
and other drinking 
liquids, when mixed 
with poison, have 
blue lines printed 
upon . — “ Chikitsa, ” 
Ch. xxiii, 29-30. 


The Susruta 

When poisoned 
food is thrown into 
fire, it makes crack- 
ling sound and the 
flams issuing there- 
from is tinted like 
the throat of the 
peacock . — “ Kalpa,” 
Ch. i, 27. 


The physician, as superintendent of the 
kitchen, well-versed in toxicology, is essen- 
tially an Indian institution. Cf. Susruta, 
Kalpa, Ch. I. 6-9 

Muller has pointed out the parallelism as 
shown above. We have, however, added to 
it the diagnostic test of poisoned food as 
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given in the Charaka, and it will be seen that 
S4n4q was equally indebted to this authority 
and to the Su^ruta. 

The description of leeches as given by 
Rases agrees almost word for word with that 
of the Su,rruta (Sanasrad) in many places. 


Sl'SRl'T \ 

The v ariety of leeches called 
Knshnd is black in colour and 
have thick heads, Karvttrds 
have their bodies, like that of 
eels with elevated stripes across 
their abdomen. Alagardhds 
have hairs on their bodies, large 
sides and black mouths, 
Indrdyitdhds have longitudinal 
^ines along their back, of 
^he colour of the rainbow. 

Sdnmdrikds are of a dark- 
yellovv colour and have var- 
iegated spots on their bodies 
resembling flowers in appear- 
ance. Gochondands have bi- 
furcated tails like the two 
horns of a cow and small 
heads. When these poison- 


K\sks, wroTfXG Sa\^srvi> 

Of the leeches one is poi- 
sonous, which i.s' intensely 
black like antimony having 
a large head : ixwdi scales like 
certain fishes and having the 
middle green ; also another 
upon which are hairs, has a 
large head and different 
colour like the rain -bow ' 
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oils leeches bite any person, 
the bitten parts become swollen 
and very itchy, and fapnting, 
fever, burning of the body^ 
vomiting, mental derangement 
and langour occur, in these 
cases the medicine called Ma- 
hagada should be administer- 
ed internall}^, applied exter- 
nally and used as snuff. The 
bite of the leech called Jndrd- 
ytidha is fatal. Such is the 
dsscription of the poisonous 
leeches, and their treatment. 

Now the non -poisonous 
leeches. Their names are as 
follows : Kapild^ Pingald, 
Sanktimukhi, Mushikd, Pun. 
darikamukhi and Sdvarikda 


Kapild have their sides of the 
colour of or pi meat 


in the colour of which there 
are lines as in blue -spar, 
bluestone, azure — which (ften 
bites : thence will be caused 
abscess with fainting i with 
coma and relaxing of the 
joints : nevertheless of these 
very leeches there is a good 
one which is assimilated to 
the colour of water : 


in which there 
will be greenness having upon 
it two lines like arsenic [orpi- 
ment] but light red, 


and 

their back smooth and of the 
colour of the pulse called 
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m udffn ( Ph aseosl ns m it ngo) . 

have round bodies, 
luovc quickly, .and are of 
slightly red or tawny colour. 
Sdnkithmitkliis tire liver- 
coloured, suck blood quickly, 
and have large sharp mouths. 

Mushikas have the 
lolour and shape of rats and 
a bad smell. 


Puudarikds have mouths like 
the lotus and are of the colour 
of the pulse of Pliaseolus 
mu ngo. Sdvarikds have green 
colour like the leaf of the lotus, 
arc functuous, and eighteen 
fingers in length. They are 
used only for extracting blood 
from beasts. Such is the des- 
cription of the non -poisonous 
leeches. The non -poisonous 
leeches are fouud in I'urkey, 
Pdndya (the country to the 
south), Sahya (a mountain on 
the banks of the Narbadd) 


tiay 

coloured and corresponding 
to the colours of liver : which 
are swift to draw to them- 
selves fine blood : 


which 

are assimilated It) the tail 
[colour] of a mouse : having a 
horrible smell 


And having the 
bell} red along with blackness 
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and Pautana (the. tract of 
country about Mathuro). Of 
non-poisonous leeches, those 
which are stronger and have 
large bodies, can drink blood 
rapidly and eat much, are 
especially free from poison. 

Leeches which are pro- 
duced in dirty water and from 
the decomposition of poison- 
ous fishes, insects, frogs, urine 
and foeces are poisonous. 
Those produced in pure water 
and from the decomposition 
of the different A-nricties of 
the Nelumhium Speciosuni 
and the Nympluea lotus and 
of Saivdla (Blyxo o. tan d raj 
are non-poisonous. 

The vatieties of Nytytpfiam 
mentioned here are padma, 
utpaloy kumuda, nalina, 
kuvalaya, saugandhika and 
pundarka. 

On this subject there is 
the following verse : — Non- 
poisonous leeches go about in 
the field and fragrant water. 
They do not live in confined 


and the back green : they are 


bitter but they will be worse 
in bad water quite stagnant 
in which are many small 
tadpole frogs ; nevertheless, 
they are good in good and 
excellent watery 
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places or lie in mud as they 
seek comfort. These should 
be caught by means of wet- 
leatliCT or some other article. 
They should be kept in a new 
large earthen pot filled with 
mud and water from a tank. 
Mosses, dried flesh and 
powdered tubers of water- 
plants should be given them for 
food. For bedding they should 
be furnished with grasses and 
leaves of water-plants. Fresh 
water and , food should be 
given every second or third 
day, and every seventh day 
the earthen pot should be 
changed. On the subiect 
there is the following verse • 
I.eeches which arc A'ery 
thin or thick or with their 
central portions thick, which 
move slowly or do not stick 
to the part to w.hich they are 
applied, which drink little 
blood, or whicn are poiisonous, 
are not fit for use. >\*hen 
about to apply leeches an a 
person who has got a disease 
curable by them, the patient 
should be made to sit or lie 


also when 
they are seized or caught, let 
them be put away while all 
that which is in their own 
belly is being purged : also 
they ought not to be put on 
except in a place not healthy . 
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down. The affected part, if 
free from pain, should be rub- 
bed with a little cowdung and 
earth. The leeches should 
then be taken hold of and 
smeared with a mixture of 
turmeric and mustard reduced 
to a paste with water. 'Fhey 
should then be placed for a 
while in a cup of water, till 
they are relieved of their 
weariness and afterwards ap- 
plied to the diseased part. 
When being applied^ then 
months should he left open 
and theie bodies covered with 
fine white wet rags. 

If 

they do not bite, a drop of 
milk or blood should be ap- 
plied to, or a small incision 
may be made on the di.seased 
part. If even by these means 
a leech cannot be applied, it 
should be changed for another. 

A leech is 

known ^o ha^•e fixed itself to 
the part when it raises its 
shoulder and bends its head 
like a horse-shoe. When 
fixed it should be covered 


also 

anointments ought to be 
made around the place with 
paste that they may not touch 
the healthy place • also as 
often as leeches are applied, put 
over them a fine soaked cloth: 


If a leech does 
not stick let the place be 
anointed with milk or with 
blood : if it still refuses to 
bite, let another be applied 
in the plate of it : 
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with a piece of wet cloth and 
a little water sprinked on it 
occasionally. If the part 
bitten by a leech itches or is 
painful, it is a sign that the 
leech is drawing pure blood 
and it should be remoxed 
from the part. 

If from fo Illinois fur blood but if 

it conuot be readily remov- yon wish that they fall off, 
edf a little rod'-mlt should sprinkle their heads ^(mouths) 
be sprinkled on its head. % with salts and keep them in 

a jar. f 

There is thus unmistakable evidence here 
of the use of a chapter of the Sujruta or, 
some such work. 

Then again several drugs, which are re- 
peatedly mentioned in the Charaka and are 
almost exclusively Indian products, have been 
borrowed in the materia medica of Useibiah 

t The version of Rases, 
being in the “ dog Latin of the 
middle ages, is not always very 
intelligible to us. 


X Diitt’s Trans. 
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and others. The following may be taken 
as examples : Pepper/ lac, nard,® liquorice, 
assafcetida Qccimum, sanctum, bdellium, 
cinnamon, the chebulic myrobalans, calamus 
acorus, agallacha,* berberis asiatica, * myrrh, 
melia azadirechta, calotropis, (asclepias), and 
red sandal. To quote Gildemeister : 

“ Ex. hac Indiae parte asportatur agallochiim 
Kumirense, quod inde nomen ccpit.” p. 156. 


(1) Dioscorides also mentions the three peppers. Arabian 
physicians of the tenth century also describe their properties. See 
Dymock, Warden and Hooper’s “ Pharmacographia Indira,” III. 
pp. 176-185. 

(2) ” Nardostachys jatamansi,’ the Nardin of Dio>rorides, 
railed also “ Gangitis,” because the Ganges flowed from the foot 
of the mountains where the plant grows ; ibid 11. p. 234. 

(3) For the discussion of agallocha (sans. ), .see also 

“ Script, arab. dc Reb. Ind.," pp. 65-72. 

(4) The extract of the wood was al.so known to the Greeks 
under the name of Indian Lycium. “ Pharm. Ind.,” i. 65. 

Cf. “ Among the strictly Indian products, we have the two 
kinds of Pepper (long and round), Cardamoms and Ginger (?) 

. . . . the “Dolichos,” mentioned by Hippocrates and Theo- 

phrastus, as well as by later authors, is considered to be “Phaseolus 
Vulgaris, and to have been introduced from India in the time of 
Alexander.” Royle : ” Antiquity of Hindu Med.,” Lond., 1837, 
p. 121. 
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Abuldhali Sindius dum Indiae regiones des- 
cribit, dicit : 

' Negarunt quidem sodales mei nec tamen istud 
praestantissimum est. 

Quando laudabatur India Indaque sagitta in 
campo raedis. 

“ Per vitam mcam ! terra est : in quam si pluvia 
deeidit. 

“Contingunt hyacinthi et uniones ei qui moni- 
libus caret. 

“ Ibi origineni habent muscus et ( amphora et 
ambarum et agallochum 

“ Et aromatum genera, quibus utuntur qui ino- 
dori sunt. 

‘ Et odoramentorum species ,et myristica et 
spica nardi ; 

‘ Ibi ebur et tectonae lignum, ibi lignum aloes 
et santalum 

Ibique est tutia mentis instar longissimi.^' 
pp. 217-218. 

That the Charaka should be changed by 
Arabic writers into “ Sarak,” Su^ruta into 
“Susrud,” Nidana into“Badan,” Astanga into 
Asankar and so forth, need not at all surprise 
us. Such transformations can well be ex- 
plained on phonetic principles. Moreover, 
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one must remember that the Indian works 
translated jnto Arabic were sometimes deriv- 
ed from preexisting Phelvi versions, and in 
the migrations through successive languages, 
the names often got frightfully disfigured. A 
notable instance of this kind is afforded by 
the fables of Pilpay (Kalila and Dimna ') 
from which La Fontaine borrowed the idea 
of several of his fables as he himself acknow- 
ledges*: “ I shall only say, from a sense of 
gratitude, that I owe the largest portion of 
them to Pilpay, the Indian sage.” It has 
now been made out that Pilpay or Bidpai is 
a corrupt form of the Sanskrit word “yidyapati” 
(master of learning). 

Even long before the time of the Caliphs, 
India was the favourite resort of the students 
of medicine and other sciences. Thus 
Barzouhyeh, a contemporary of the celebrated 

(i) '* et malgrfe I'espece de transformation que 

ce livre a dO subir en passant de Tindien en pehlvi, du peTiIvi en 
atabe, de T arabe en persan, on y retrouve encore des caract^res 

frappans de cette origin ” — de Sacy : "Calila et 

Pimna ou Fables de Bidpai, C1816), p. 5. 
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Sassanian king Nashirvan, (A. D. 53*'572). 
visited India to acquire proficiency in the 
Indian sciences. ’ 

Thomson, Hoefer, Kopp, and Berthelot 
have done ample justice to 

Arabian indebted- * i * 

ness to India ignor- the claiiTis 01 the Arabians as 

ed by the European . . 

historians of che- the OFiginators or, at any rate, 
as the propagators of alchemy 
in Europe in the middle ages. M. Berthelot, 
indeed, has recently shown that the ideas and 
theories, as regards alchemy, humoral patho- 
logy and physiology, which were promulgated 
in the writings of Geber, Rases, Avicenna, 
Bubacar and others, were essentially Greek 
in origin, though extended and improved 
upon by the Arabians. The French savant 
has, however, presented only one side of thQ 


(i) “ que Barzouyeh dans sa jeunesse, avoit 

d^jk fait un premier voyage dans V Inde, pour y rechercher des 
substances m^dicinales et de simples, et que r’^tait dans ce voyage 
qu' il avoit acquis la connoissance de la langiie et de I'^criture 
Indiennes ” ibU, p. 23. 
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shield. ' In /sliort, European historians of 
chemistry haye scarcely one word to say on 
the indebtedness of the Arabians to the 
Hindus, who contributed not a little to the 
making of a Rases, a Serapion, or an Avi- 
cenna, who, in turn, were the chief inspirers 
of the European iatro-chemists down to the 
1 7th century. ‘ 

Prof. Sachau, the learnedt ranslator and 
Prof. Sachau, how- editor of Albeninf’s India, 

ever, does justice to , , . 

the claims of India. hoWCVer, doCS juStlCC tO the 

(1) Cf. " — les Arabes, h^^ritiers et traducteurs de la science 
grecque/’ — Berthelot : “La Chimie au moyen Age,” I., preface, ii. 
*' Les sciences naturelles furent surtout ^tudi^s aux ixE et XE 
siecles, dans la c^l^bre ^cole des m^decins syriens de Bagdad, 
attires et prot^g^s par leurs clients. DiosrorWe, Galicn, Paul 
d’E’gine furent ainsi traduits du grec en syriaque, puis en arabe ; 
parfois mAme traduits directement dans cette derniere langue,” 
ibid^ iv. “ Les califes recherchaient les savants syriens, k cause de 

leur habilet^ m^dicale or toute leur science venait des 

Grecs” ibid IL, Introduction, iii. 

(2) Speaking of Albert the Great and Roger Bacon. Kopp 
writes : “ beide haben aus derselben Quelle, den Arabern, ges- 
chopft.” “ Gesch. d. chem.^' i. 64. Draper equally ignores the 
contributions of the Hindut} : e.g., “ The teachers of the Saracens 
were the Nestorians and the Jews.” “ Hist. Intell. Dev. of 
Europe,” Vol. 1 . p. 384, ed. 1896. 
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claims of both Greece and India in this res- 
pect, when he remarks : — 

“ The cradle of Arabic literature is not Damas- 
cus but Bagdad, the' protection necessary for its 
growth being afforded by the Caliphs of the house 
of Abbas. 

“ The foundation of Arabic literature was laid 
between 750-850 A.D. The development of a 
large literature with numerous ramifications 
carried out with foreign materials, as in Rome the 
origincs of the national literature mostly point to 
Greek sources. Greece, Persia and India were 
taxed to help the sterility of the Arab mind.’^ 

We cannot conclude this chapter better 
than sum up its substance in the words of 
Prof. Sachau : — 

What India has contributed reached Bagdad 
by two different roads. Part has come directly ip 
translations from the Sanskrit, part has travelled 
through Eran, having originally been translated 
from Sanskrit ( Pali ? Prakrit ? ) into Persian, and 
farther from "Persian into Arabic. In this way, e.g. 
the fables of Kalfla and Dimna have been com- 
municated to the Arabs, and a book on medicine, 
probably the famous Charaka cf. F'ihrist, ” p. 303. 
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In this communication between India and 
Bagdad we must not only distinguish between two 
different roads, but also between two different 
periods. 

As Sindh was under the actual rule of the 
Khalif Mansur (A. D. 753-774), there came em- 
bassies from that part of India to Bagdad, and 
among them scholars, who brought along with 
them two books, the ‘^Brahmasiddhanta’" of Brahma- 
gupta (Sindhind), and his “ Khandakh'adyaka ’ 
(Arkand). With the help of these pandits, 
AlfazarJ, perhaps also Yakub Ibn Tarik, translated 
them. Both works have been largely used, and 
have exercised a great influence. It was on this 
occasion that the Arabs first became acquainted 
with a scientific system of ajstronomy. They learned 
from Brahmagupta earlier than from Ptolemy. 

“ Another influx of Hindu learning took place 
under Harun, A. D. 786-808. The ministerial 
family Barmak, then at the zenith of their power 
had come with the ruling dynasty from Balkh, 
where an ancestor of theirs had been an offlcial in 
the Buddhistic temple Naubehdr i. e. navavihdra, 
the new temple (or monastery). The name Barmak 
is said to be of Indian descent, meaning paramaka^ 
/. e. the superior (abbot of the vihdra ?). Cf. 
Kern/^Geschichte des Buddhismus'' inindien, ii, 445, 
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543. Of cours^,.the Barmak family had been con- 
verted, but their contemporaries never thought 
much of theii^ profession of Islam, nor regarded it 
as genuine. Induced probably by family traditions, 
they sent scholars to India, there to study medicine 
and pharmacology. Besides, they engaged Hindu 
scholars to come to Bagdad, made them the chief 
physicians of their hospitals, and ordered them to 
translate from Sanskrit into Arabic, books on medi- 
cine, pharmacology, toxicology, philosophy, astro- 
logy and other subjects. Still in later centuries 
Muslim scholars sometimes travelled for the same 
purposes as the emissaries of the Barmak, 
Almuwaffak,not long before Alb^runi’s time (“Codex 
Vindobonensis, sive medici Abu Mansur liber fun- 
damentorum pharmacologiae, ed. Seligmann, Vienna, 
PP- 6, 10, and 15, 9.'' 

We shall finish with another appropriate 
extract from Prof. Macdoneirs recent 
work " : — 

In Science, too, the debt of Europe to India 
So also Prof, has been considerable. There is 
Macdonell. place, the great fact 

that the Indians invented the numerical figures 


(1) “ Hist. Sans. Lit.” p. 424. 
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used all over the world. The influence which the 
decimal system of reckoning dependent on those 
figures has had not only on mathematics, but on the 
progress of civilisation in general, can hardly be 
over-estimated. During the 8th and 9th centuries 
the Indians became the teachers in arithmetic and 
algebra of the Arabs, and through them of the 
nations of the West. Thus,' though we call the 
latter science by an Arabic name, it is a gift we 
owe to India.” 

We have thus far attempted to present 
our readers with a brief, hurried and neces- 
sarily imperfect survey of the gradual evolu- 
tion and development of Hindu medicine and 
alchemy from the Vedic age onward. We 
hope we h'ave been justified in dividing this 
entire range into four distinct periods, each 
characterised by fairly well defined features. 
There are of course no sharp lines of demar- 
cation — the one imperceptibly merging into 
the other These are (i) The Ayurvedic 
Period ; (2) The Transitional period ; .(3) 
The Tantric period ; ,(4) The latro- chemical 
period. 
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We shall now proceed to give a rough ac- 
count of the chemical knowledge of each 
period--a more detailed description, especially 
of the Tantric period, being reserved for the 
second volume. 



The ilvurvedic Period 


(From the pre-Buddhistic Era to circa 
800 A. D. ) 

CMMWTmm I 

The Comtltutlon and Properties of Matter s 
the Atomic Theory 

It is not our purpose to discuss in the present 
volume the theories dominating Hindu medicine 
and, incidentally, chemistry. A concise preli- 
minary summary of some of the salient features 
of the Saiwkhya and Vaueshika systems of philo- 
sophy is, however, absolutely needed in order to 
follow with advantage the excerpts given in this 
book from the Charaka, the Su.yruta and other 
works. In connection with this, it would also be 
interesting to compare the indebtedness of Hip- 
pocrates to the doctrines of Parmenides, Em- 
pedocles and other philosophers of the same 
school.* 

(i) “CEuvres d’ Hippocrate ” iby E. Littr^, Paris, 1839, 
Tome I. Intro, pp. 13 et seq. In connection with this chapter 
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Kawada, the founder of the Vaueshika system, 
chiefly occupied himself with the study of the pro- 
perties of matter. The atomic theory, as pro- 
pounded by him, has many points in common 
with that of the Greek philosopher Democritus. 
His theory of the propagation of sound cannot 
fail to excite our wonder and admiration even ^at 
this distant date. No less remarkable is his 
statement that light and heat are only different 
forms of the same essential substance. But Ka;2ada 
is anticipated in many material points by Kapila, 
the reputed originator of the Sawkhya philosophy. 
With the purely metaphysical aspects of these 
systems we are not concerned here. Their theories 
of matter and its constitution alone 'fall within the 
scope of our present enquiry. We shall now 
briefly refer to some of their doctrines. 

The Sa/«khya, in common with other systems 
of Hindu philosophy, teaches that salvation in 
after-life is only attainable by perfect knowledge. 
According to KapiJa, there are three sources of 
knowledge which consists in right discrimination 
of the perceptible and imperceptible principles 

the reader may also consult Gomperz' 'Griechische Denker'', vol. l. 
cd, 1903, specially the articles : “Die Aerzte ” pp. 221-254, 

“ Die Atomistischen Physiker ", pp. 254-298. 
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of the material world from the immatexial soul. 
He enumerates these principles to be twenty-five 
in number. For our present purpose, however a 
few of these only come within our purview. These 
we will present to our readers in the inimitable 
language of Colebrooke, whose masterly exposition 
of Hindu thought, though written nearly four 
scores of years ago, still retains its value and 
authoritative stamp^ ; — 

Tanmatras or Particles. 

“ Five subtile particles, rudiments, or atoms, 
denominated Tanmatras ; perceptible to beings of 
a superior order, but unapprehended by the grosser 
senses of mankind : derived from the conscious 
principle, and themselves productive of the five 
grosser elements, earth, water fire, air, and space. 


Five Elements. 

“Five elements, produced from the five ele- 
mentary particles or rudiments, ist. A diffused, 

(i) Trans. Royal As. Soc., Vol. i pp. 19-43 and pp. 92-118 
The European student who wishes to pursue the subject further 
may consult Max Muller’s “ Six Systems of Indian Philosophy ” 
in which an ample and exhaustive bibliography will be found. 
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ethereal fluid (akaya), occupying space : it has the 
property of audibleness, being the vehicle of sound, 
derived from the sonorous rudiment or ethereal 
atom. 2nd. Air, which is endowed with the pro- 
perties of audibleness and tangibility, being sensible 
to hearing and touch ; derived from the tangible 
rudiment or aerial atom. 3rd. Fire, which is invested 
with properties of audibleness, tangibility and 
colour ; sensible to hearing, touch and. sight : 
derived fr9m the colouring rudiment or igneous 
atom. 4th. Water, which possesses the properties 
of audibleness, tangibility, colour and savour ; being 
sensible to hearing, touch, sight and taste ; derived 
from the savoury rudiment or aqueous atom. 5th. 
Earth, which unites the properties of audibleness 
tangibility, colour, savour and odour ; being sensible 
to hearing touch, sight, taste and smell ; derived 
from the odorous rudiment or terrene atom. 

Animated Atom. 

“ 7 'he notion of an animated atom seems to be 
a compromise between the refined dogma of an 
immaterial soul and the difficulty which a gross 
understanding finds in grasping the comprehension 
of individual existence, unattached to matter. 
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Grosser Body. 

“The grosser body, with which a soul clad in 
its subtile person is invested for the purpose of 
fruition, is composed of the five elements, or of 
four, excluding the ethereal, according to some 
authorities ; or of one earth alone, according to 
'Others.. That grosser body, propagated by gener- 
ation, is perishable. The subtile person is more 
durable, transmigrating through successive bodies, 
which it assumes, as a mimic shifts his disguises 
to represent various characters.^ ^ 

We now come to the treatment of the subject by 
Ka;2ada in his famous Vaij^shika system. Here 
also we are indebted to Colebrooke for the fol- 
lowing summary. Kawada arranges the objects of 
sense in six categories, viz., substance, quality, 
action, community, difference and aggregation. 
According to him : — 

“I. Substance is the intimate cause of an 
aggregate effect or product : it is the site of qualities 
and of action ; or that in which qualities abide, and 
in which action takes place. 

“Nine are enumerated, and no more are' re- 
cognised. Darkness has been alleged by some 
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philosophers ; but it is no substance ; nor is body 
a distinct one ; nor gold which the Mimawsakas 

affirm to be a peculiar substance. 

“Those specified by Ka«ada are : 

Earth. 

“i. Earthy which besides qualities common ta 
most substances ( as nfimber , quantity, indivi- 
duality, conjunction, disjunction, priority, poste- 
riority, gravity, fluidity and faculty of velocity 
and of elasticity), has colour, savour, odour and 
feel or temperature. Its distinguishing quality is. 
smell ; and it is succinctly defined as a substance 
odorous. In some instances, as in gems, the smell > 
is latent : but it becomes manifest by calcination. 

“It is eternal, as atonis ; or transient, as aggre- 
gates. In ’either, those characteristic qualities are 
transitory, and are maturative, as affected by light 
and heat: for by union with it, whether latent 
or manifest, form, colour, taste, smell and tem- 
perature are in earth of any sort annulled, and 
other colour etc. introduced. 

* or products are either organised 
bodies or organs of perception, or unorganic masses. 

^Organised earthly bodies are of five sorts. 
The organ of smell is terreous. Unorganic masses 
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are stones lumps of clay, etc. The union of 
integrant parts is hard, soft or cumulative as 
stones, flowers, cotton, etc. 

Water. 

*‘2. Water, which has the qualities of earth ; 
excepting smell, and with the addition of viscidity. 
Odour, when observably in water is adscititious, 
arising from mixture of earthy particles. 

“The distinguishing quality of watei is coolness. 
It is accordingly defined as a substance cool to 
the feel. 

“It it eternal, as atoms ; transient, as aggregates. 
The qualities of the first are constant likewise ; 
those of the latter inconstant. 

“Organic aqueous bodies are beings abiding 
in the realm of Varu«a. The organ of taste is 
aqueous : witness the saliva. Unorganic waters are 
rivers, seas, rain, snow, hail, etc. 

“It is by some maintained, that hail is pure 
water rendered solid by the supervention of an 
unseen virtue : others imagine its solidity to be 
owing to mixture of earthly particles. 

Light. 

“3. Light is coloured, and illumines other 
substances ; and to the feel is hot : which is its 


Hindu Chemistry- 1 




8 


HINDU CHEMISTRY 


distinguishing quality. It is defined as a substance 
hot to the feel. [Heat, then, and light are identi- 
fied as one substance.]* 

“It has the qualities of earth except smell, 
taste, and gravity. It is eternal, as atoms ; not so, 
as aggregates. 

“Organic luminous bodies are beings abiding in 
the solar realm. The visual ray, which is the 
organ of sight, is lucid. Unorganic light is 
reckoned fourfold : earthy, celestial, alvine and 
mineral. Another distinction concerns sight and 
feel ; as light or heat may be either latent or 
manifest, in respect of both sight/ and feel, or 
differently in regard to either. Thus fire is both 
seen and felt ; the heat of hot water is felt but 
not seen ; moonshine is* seen, but not felt ; the 
visual ray is neither seen nor felt. Terrestrious 
light is th^t, of which the fuel is earthy, as fire. 
Celestial is that of which the fuel is watery, as 
lightning and meteors of various sorts. Alvine is that 
of which the fuel is both earthy and watery : 
it is intestinal, which digests food and drink. Mineral 
is that which is found in pits, as gold. For some 
maintain that gold is solid light ; or, at least that 


* The sentence under bracket is Colebrooke’s own. 


HINDU CHEMISTRY 


9 


the chief ingredient is light which is rendered solid 
by mixture with some particles of earth. Were it 
mere earth, it might be calclined by fire strongly 
urged. Its light is not latent, but overpow’^ered by 
the colour of the earthy particles^ mixed with 
it. In the Mimawsa, however, it is reckoned as a 
distinct substance, as before observed. 

After, giving an accounft of air and ether etc., 
Colebrooke proceeds with Ka;2ada*s 


(i) Th« term ‘‘element ” was not generally used in the modern 
sense of a component of a compound ; rather it connoted certain pro> 
perties characteristic of matter, e.g., coldness, dryness, heaviness, 
fluidity etc., thus it referred to certain qualities in the abstract. 
The Greek philosophers also held similar, if not identical, views. 
Cf. “ Empedokles und die moderne Chemie.” pp. 185-86 of 
“ Griechische Denker ” by Gomperz vol. i, ed. 1903. The 
following extract will also throw much light on the subject : 

“ The four so-called “ elements" — air, water, earth and 
fire — were regarded by that intellectually great philosopher, 
Empedocles of Agrigent (about 440 b.c.), as the basis of the world ; 
but neither he himself nor Aristotle, who adopted these into 
his system of natural philosophy, looked upon them as different 
properties carried about by one original matter. Their chief qualities 
(the prinuB qualitaies of the later scholastics) he held to be those 
apparent to the touch, viz., warm, cbld, dry, and moist. Each 
of the four so-called elements is characterised by the posses- 
sion of two of these properties, air being warm and mojst. 
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Conception of the Simple, Binary, Tertiary, 
AND Quaternary Atoms. 

Material substances are by Ka;2ada considered 
to be primarily atoms ; and secondarily, aggegates. 
He maintains the eternity of atoms ; and their 
existence and aggregation are explained as 
follows : 

The mote, which is seen in a sunbeam, is the 
smallest perceptible quantity. Being a substance 
and an effect, it must be composed of what is less 
than itself ; and this likewise is a substance and 
an effect ; * for the component part of a substance 
that has magnitude must be an effect. This again 
must be composed of what is smaller ; and that 
smaller thing is an atom. It is simple and uncom- 
posed ; else the series would be endless : and, 
were it pursued indefinitely, there would be no 
difference of magnitude between a mustard seed 


water moist and cold, earth cold and dry, and fire dry an^ 
warm. The differences in the materisd world were, therefore, 
to be ascribed to the properties inherent in matter. 

* * * « 

“ Aristotle considered that his four elements were insufficient in 
themselves to explain the phenomena of 'nature ; he therefore 
assumed a fifth one, termed ov^via, which he imagined to possess. 
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and a mountain, a gnat and an elephant, each 
alike containing an infinity of particles. The 
ultimate atom then is simple. 

“ The first compound consists of two atoms : 
for one does not enter into composition ; and there 
is no argument to prove, that more than two 
must, for incohation, be united. The next consists 
of three double atoms ; for, if only two were con- 
joined, magnitude would hardly ensue since it 
must be produced either by size or a number of 
patircles : it cannot be their size and, therefore, it 
must be their number. Nor is there any reason for 
assuming the union of four double atoms, since 
three suffice to originate magnitude. The atom 
then is reckoned to be the sixth part of a mote 
visible in a sunbeam. 

“ Two earthly atoms, concurring by an unseen 
peculiar virtue, the creative will of God, or time, 
or other competent, cause, constitute a double 
atom of earth ; and, by concourse of three binary 
atoms, a tertiary atom is produced ; and by 

an ethereal or immaterial nature and to permeate the whole* 
world. As the “quinta essentia** this played an immense t6le 
among the followers of the Aristotelian doctrine in the Middle 
Ages, and gave rise to endless confusion, from the endeavours 
of many (who, unlike Aristotle; supposed it to be material) to- 
isolate it. 
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concourse of four triple atoms, a quaternary atom ; 
and so on, to a gross, grosser, or grossest mass of 
earth : thus great earth is produced ; and in like 
manner, great water from aqueous atoms ; great 
light, from luminous ; and great air, from aerial. 
The qualities that belong to the effect are those 
which appertained to the integrant part, or 
primary particle, as its material cause ; and con- 
versely, the qualities which belong to the cause are 
found in the effect. 

‘^The dissolution of substances proceeds in- 
versely. Ip the integrant parts of an aggregate 
substance resulting from composition, as in the 
potsherds of an earthen jar action is induced 
by pressure attended with velocity, or by simple 
pressure. Disjunction ensues ; whereby the union, 
which was the cause of incohation of members, 
is annulled ; and the integral substance consisting 
of those members, is resolved into its parts, 


“ There seems to be a high degree of probability in the assump- 
*tion that Empedocles and Aristotle did not themselves deduce 
their theory of the elements, but derived it froiti other sources ; 
thus the oldest writings of India teach that the world consists 
of the' four elements- mentioned above, together with ether, which 
last is most likely related to Aristotle’s o'vma— Meyer’s “ Hist, of 
•Chem”. Eng. trans. ed. 1898. pp. 7-8. 
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and is destroyed : for it ceases to subsist as a 
whole. 


Quality of the Substance viz., 
CoLt)UR, Savour, etc. 

‘II. Quality is closely united with substance ; 
not, however, as an intimate cause of it, nor consis- 
ting in motion ; but common : not a genus, yet 
appertaining to one. It is independent of conjunc- 
tion and disjunction ; not the cause of them, not 
itself endued with qualities. 

“ Twenty-four are enumerated. Seventeen only 
are, indeed, specified in Kawada’s aphorisms ; but 
the rest are understood. 

“ I. Colour. It is a peculiar quality to be ap- 
prehended only by sight ,* and abides in three 
substances ; earth, water, and light. It is a charac- 
teristic quality of the last ; and, in that, is 
white and resplended. In water it is white, 
but without lustre. In the primary atoms of both 
it is perpetual ; in their products, not so. In earth 
it is variable ; and seven colours are distinguished : 
viz. white, yellow, green, red, black, tawny (or 
orange) and variegated. The varieties of these 
seven colours are many, unenumerated. The 
six simple colours occur in the atoms of the earth ; 
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and the seven, including variegated, in its double 
atoms, and more complex forms. The colour of 
integrant parts is the cause of colour in the 
integral substance. 

2 Savour. It is a peculiar quality, to be 
apprehended only by the organ of taste ; and abides 
in two substances, earth and water. It is a 
characteristic quality of the last ; and in it is sweet. 
It is perpetual in atoms of water ; not so in aqueous 
products. In earth it is variable, and six sorts 
are distinguished : sweet, bitter, pungent, astringent, 
acid, and saline. 

“3. Odour. It is a peculiar quality, to be ap- 
prehended only by the organ of smell ; and abides 
in earth alone, being its distinguishing quality. 
In water, odour is adscititious, being induced by 
union with earthy particles ; as a clear crystal 
appears red by association with a hollyhock, or 
other flower of that hue. In air also it is adsciti- 
tious : thus a breeze, which has blown over 
blossoms, musk, camphor, or other scented subs-« 
tances, wafts fragrant particles of the blossoms, 
etc. The flowers are not torn, nor the musk 
diminished ; because the parts are replaced by 
a reproductive unseen virtue. However, camphor 
and other volatile substances do waste. 
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* * * * 

Gravitation. 

“12. Gravity is the peculiar cause of primary 
descent or falling. 

*‘It affects earth and water. Gold is affected by 
this quality, by reason of earth contained in it. 

'*In the absence of a countervailing cause, as 
adhesion, velocity, or some act of volition, descent 
results from this quality. Thus a cocoanut is 
withheld from falling by adhesion of the foot- 
stalk ; but, this impediment ceasing on maturity 
of the fruit, it falls. 

According to Udayana Acharya, gravity is 
imperceptible, but to be inferred from the act 
of falling. Vallabha maintains that it is perceived 
in the position of a thing descending to a 
lower situation. 

Levity. 

“Levity is not a distinct quality, but the negation 
of gravity. 

Fluidity. 

“13.. Fluidity is the cause of original trickling. 

“It affects earth, light and water. It is natural 
and essential in water ; adscititious in earth and 
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light ; being induced by exhibition of fire in molten 
substances, as lac, gold etc. 

‘‘Fluidity is perceptible by external senses, sight 
and touch. 

“In hail and ice, fluidity essentially subsists, 
but is obstructed by an impediment arising from 
an unseen virtue which renders the water solid. 

Viscidity. 

14. “Viscidity is the quality of clamminess? 
and cause of agglutination. It abides in w'ater 
only. In oil, liquid butter, etc., it results from the 
watery part of those liquids. 

Sound. 

“15. Sound is a peculiar quality of the ethereal 
element, and is to be apprehended by the hearing. 
It abides in that element exclusively and is its 
characteristic qu^ity. Two sorts are distinguish- 
ed : articulate and musical. 

Theory of the Propagation of Sound. 

“To account for sound originating in one place 
being heard in another, it is observed, that sound 
is propagated by undulation, wave after wave, 
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radiating in every direction, from a centre, like 
the blossoms of a Nauclea. It is not the fii;st, nor 
the intermediate wave, that is the sound heard : 
but the last that comes in contact with the organ 
of hearing: and therefore it is not quite correct 
to say, that a drum has been heard. Sound originates 
in conjunction, in disjunction, or in sound itself. 
The conjunction of cymbals, or that of a drum and 
stick, may serve to exemplify the first. It is the 
instrumental cause. The rustling of leaves is an 
instance of disjunction being the cause of sound. 
In some cases, sound becomes the cause of 
sound. In all, the conformity of wind or its 
calmness is a concomitant cause : for an adverse 
wind obstructs it. The material cause is in every 
case the ethereal fluid : and the conjunction of 
that with the sonorous subject is a concomitant 
cause.’’ 

It now only remains for us to furnish a precis 
of the atomic theory of Kawada in the words of 
Max Muller : 


Atvus or Atoms. 

^^What is thought to be peculiar to Kanada, 
nay the distinguishing feature of his philosophy, 
is the theory of A«us or Atpms. They take the 
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place of the Tanmatras in the Sawkhya philosophy. 
Though the idea of an atom is not unknown in 
the Nyaya-philosophy (Nyaya Sutras, IV. 2, 4-25),. 
it is nowhere so fully worked out as in the 
Vaweshika. Ka;?ada argued that there must be 
somewhere a smallest thing that excludes further 
analysis. Without this admission, we should have 
a regressus ad infinitum^ a most objectionable 
process in the eyes of all Indian philosophers. 
A mountain, he says, would not be larger than a 
mustard seed. These smallest and invisible particles 
are held by Ka;2ada to be eternal in themselves, 
but non -eternal as aggregates. As aggregates again 
they may be organised organs, and inorganic. 
Thus the human body is earth organised, the power 
of smelling is the earthly organ, stones are 
inorganic. 

*^It is, no doubt, very tempting to ascribe a 
Greek origin to Kawada^s theory of atoms. But 
suppose that the atomic theory had really been 
borrowed from a Greek source, would it not be 
strange that Ka«ada’s atoms are supposed never 
to assume visible dimensions till there is a com- 
bination of three double atoms (Tryawuka), 
neither the simple nor the double atoms being 
supposed to be visible by themselves. I do not 
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remember anything like this in Epicurean authors, 
and it seems to me to give quite an independent 
character to Kawada^s view of the nature of an 
atom. 

“ We are told that water, in its atomic state, is 
eternal, as an aggregate transient. Beings in 
the realm of Varuwa (god of the sea) are organ- 
ised, taste is the watery organ, rivers are water 
inorganic.” 

‘^Light in its atomic state is eternal, as an ag- 
gregate transient. There are organic luminous 
bodies in the sun, sight or the visual ray is the 
luminous organ, burning fires are inorganic. 

^^Air, again, is both atomic and an aggregate. 
Beings of the air, spirits, etc., are organised air; 
touch in the skin is the aerial organ, wind is in- 
organic air. Here it would seem as if we had 
something not very unlike the doctrine of Empedocles. 

* * * But though we may discover 

the same thought in the philosophies of Kawada 
and Empedocles, the form which it takes in India 
is characteristically different from its Greek form.”* 


(i) " Indian Philosophy”, pp. Sii4-85. 




20 


HINDU CHEMISTRY 


Dates of the Philosophical Sutras — 

The Question of Priority. 

As regards the dates of the philosophical 
sutras, nothing definite is known ; here, as in 
the subsequent portions of our history, we have 
to depend largely upon constructive chronology. 

We quote below two short extracts from Professor 
Max Muller’s “Indian Philosophy” which sum- 
marise all the information available at present on 
the subject : 

“If we consider the state of philosophical 
thought in India such as it is represented to us 
in the Brahmawas and Upanishads, and afterwards 
in the canonical books of the Buddhists, we 
cannot wonder that all attempts at fixing the dates 
of the six recognised systems of philosophy, nay 
even their mutual relationship, should hitherto 
have failed. It is true that Buddhism and Jainism 
were likewise but two philosophical systems out of 
many, and that it has been possible to fix their 
dates. But if in their case we know something 
about their dates and their historical development, 
this is chiefly due to the social and political import- 
ance which they acquired during the fifth, the 
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fourth, and the third centuries B. C., and not simply 
to their philosophical tenets. We know also that 
there were many teachers, contemporaries of 
Buddha, but they have left no traces in the literary 
history of India. 

* * * * * 

‘We cannot be far wrong therefore if w’e 
assign the gradual formation of the six systems 
of philosophy to the period from Buddha (5th 
century) to A^oka (third century), though we have 
to admit, particularly in the cases of Vedanta, 
Sawkhya and Yoga, a long previous development 
reaching back through Upanishads and Brahmawas 
to the very hymns of the Rig Veda. 

“It is equally difficult to fix the relative posi- 
tion of the great systems of philosophy, because, 
as I explained before, they quote each other 
mutually. With regard to the relation of Bud- 
dhism to the six orthodox systems it seems to me 
that all we can honestly say is that schools of 
philosophy handing down doctrines very similar 
to those of our six classical or orthodox systems 
are presupposed by the Buddhist Suttas.” (pp. 116 
— 120) 

As regards the question of priority, we shall 
also fake the liberty to quote below from Prof. 
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Macdoneirs “History of Sanskrit Literature^' : 

“Turning to Philosophical Literature, we find 
that the early Greek and Indian Philosophers 
have many points in common. Some of the 
leading doctrines of the Eleatics, that God and 
the universe are one, that everything existing 
in multiplicity has no reality, that thinking and 
being are identical, are all to be found in the 
philosophy of the Upanishads and the Vedanta 
system, which is its outcome. Again, the doctrine 
of Empedocles, that nothing can arise which has not 
existed before, and that nothing existing can be 
annihilated, has its exact parallel in the characteristic 
doctrine of the Sawkhya system about the eternity 
and indestructibility of matter. According to Greek 
tradition, Thales, Empedocles, Anaxagoras, Demo- 
critus, and others undertook journeys to Oriental 
countries in order to study philosophy. Hence 
there is at least the historical possibility of the 
Greeks having been influenced by Indian thought 
through Persia. 

“Whatever may be the truth in the cases just 
mentioned, the dependence of Pythagoras on 
Indian philosophy and science certainly seems 
to have a high degree of probability. Almost all 
the doctrines ascribed to him, religious, philoso- 
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phical, mathematical were known in India in the 
sixth century B. C. The coincidences are so 
numerous that their cumulative force becomes con- 
siderable. The transmigration theory, the assump- 
tion of five elements the Pythagorean theorem 
in geometry, the prohibition as to eating 
beans, the religio-philosophical character of the 
Pythagorean fraternity and the mystical specu- 
lations of the Pythagorean school, all have their 
close parallels in ancient India. The doctrine of 
metempsychosis in the case of Pythagoras appears 
without any connection or explanatory background 
and was regarded by the Greeks as of foreign 
origin. He could not have derived it from Egypt, 
as it was not known to the ancient Egyptians. In 
spite, however, of the later tradition, it seems 
impossible that Pythagoras should have made 
his way to India at so early a date, but he could 
quite well have met Indians in Persia.^'^ 

(i) “ History of Sanskrit Literature *’ pp. 421 — 22. Colebrooke 

himself sums up his views in these words ; — *'I should be disposed 
to conclude that the Indians were in this instance teachers thaii 
learners.” “ Trans. Roy. As. Soc.,” Vol. i., p. 579. Prof. H. H. 
Wilson observes : — “that the Hindus derived any of their philo* 
■sophical ideas from the Greek seems very improbable, and if 
there is any borrowing in the case, the latter were most probably 
indebted to the former.” Preface to the Simkhya K 4 rikd 
<1837) p. ix. 
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Chemistry In the Charaka and the Sus rate 

THE CHARAKA 


[The subjert-matter in the first few extracts in this chapter is 
practically based upon the Vaiseshika system ; see ante pp. 6 et 
seq.] 

The Tastes— The Metals and their Calces 

“The object of the tongue is taste. Water and 
earth are the objective existences in which taste 
inheres. In its manifestation and as regards par- 
ticular kinds of it, space, air and light are also its 
adjuncts. Sweet, sour, salt, pungent, bitter and 
astringent, these are regarded as the sixfold cata- 
logue of tastes. * * ♦ Objects are again known 
to be of three kinds, viz., animal products, vege- 
table products and products appertaining to the 
earth. .Honey, vaccine, secretions, bile, fat, marrow, 
blood, flesh, excreta, urine, skin, semen, bones, 
tendons, horns, nails, hoofs, hair, bristles and 
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the bright pigment called Gorochand,^ are used 
(as drugs) among animal products. Gold, the 
five metals and their ordure [i.e. their calces, the 
five metals viz.^ silver, copper lead, tin and iron], 
sand, lime, red arsenic, gems, salt, red chalk and 
antimony, are indicated as drugs appertaining to 
the earth*'^* 

A Discourse on the Tastes — their Relationship 
TO the five Primal Elements — the 
Nature of the Alkali 

“Once on a time, the son of Atri, and Bha- 
drakapyas ^'akunt^ya and the full-eyed Maudgalya, 
and the golden-eyed Kaui'ika, the sinless Bharadvaja 
otherwise called Kumarajiras, the blessed king Vary- 
ovida, that foremost of all intelligent men Nimi, the 
ruler of the Vi^ehas, Va^i^a of high intelligence, 
and Kawkhayana-valhika, that foremost of all 
physicians of the Valhika country, — these /?/shis, 
all of whom were old in years and learning and 
all of whom had subjugated their souls, came 
together to the delightful Chaitraratha woods, 
desirous of passing a few days in enjoyment 

(1) Concretions found in the gall bladder of the ox. 

(2) A. C. Kaviratna’s Translation of '‘Charaka SamhitA,” pp. 6-7. 
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and pleasure. As those i?/shis conversant with 
every topic were seated there, the following 
discourse of grave import took place among them 
on the subject of the proper ascertainment of 
the (^different) tastes and food. 

^There is one kind of taste said Bhadrakapya ; 
which persons skilled in the subject regard as are 
of the five subjects of the senses, viz.^ that which 
relates to the tongue. That, again, is not different 
from water. 

‘The Brahmawa ^akunt^ya said there are two 
tastes, their virtues being that one of them cuts or 
removes from the body all bad humours or ingre- 
dients, and the other only checks or curbs them. 

“There are three tastes, said the full-eyed 
Maudgalya. Their virtues are cutting, curbing, and 
both. . 

“There are four tastes, said the golden-eyed 
Kau.rika. They are agreeable and beneficial, and 
agreeable and non-beneficial, disagreeable and 
beneficial. 

“There are five tastes, said Kumarairira- 
Bharadvaja. They appertain to Earth, Water, Fire, 
Air and Ether (or Space). 

“There are six tastes, said the royal sage 
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Varyovida. They are heavy, light, cold, hot, oily 
and dry. 

^^There are seven tastes, said Nimi, the ruler 
of the Videhas They are sweet, sour, saltish, 
pungent, bitter, astringent and alkaline. 

“There are eight tastes, said Va^/ija-Dhamargava. 
They are sweet, sour, saltish, pungent, bitter, 
astringent, alkaline and that which remains in an 
unmanifest form. 

“The tastes are infinite in number, said Kam- 
khayana, foremost among the physicians of the 
Valhika country, in consequence of \he infinite 
variety of their virtues, operations or effects and 
methods of corrections (or mixture for adding to 
their virtues, etc.,). 

“The illustrious son of Atri, vtJB.y Punarvasu, 
said that the number of tastes is truly six. They 
are sweet, sour, saltish, pungent, bitter and astrin- 
gent. The source from which these six flow, i. e. 
their origin, is water. Their operation's or effects 
are of two kinds, viz., cutting and curbing. In 
consequence, again, of mixture or combination, they 
become both cutting and curbing at the same 
time. Agreeable and disagreeable are their 
divisions that depend upon the likes and dislikes 
of men. Beneficial and non-beneficial are their 
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powers. The refuge of the tastes are the modi- 
fications of the five primal elements (of Earth, 
W^ter, Fire, Air and Ether or Space). The tastes, 
again, depend upon the (original) nature of their 
refuge, the modifications of that refuge, combina- 
tions of the substances that form their refuge, as 
also place, and time. ^ 

“The virtues or properties (attaching to the 
tastes) occur in those which constitute the refuge 
(of the tastes), called objects. Those virtues are 
heavy, light, cold, warm, oily, dry and others. 

^^Kshdra (alkali) is so called from its being 
produced by ksharana (dropping doyi^n or straining). 
This is not a taste. It is, on the other hand, an 
object. It is, in fact, produced from many kinds of 
taste. Hence, it has many tastes. Among thehi, 
pungent and saline predominate. It is composed 
of many objects of the senses. It is manufactured 
with the aid of different processes. 


(i) The modifications of the five primal elements constitute 
the refuge of the tastes. Every substance is formed by modifi- 
cations ,of those elements. What is said, therefore, is that material 
substances are the refuge of the tastes, i.e. the tastes inhere 
in them. 
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“At the outset, however, we shall say something 
referring to the diversity of objects (which are the 
refuse of the tastes). All objects are the results of 
the combinations of five primal elements [viz.y 
Earth, Water, Fire, Air and Ether or Space). As 
regards Medical Science, object are of two kinds, 
viz,y those endowed with animation and those that 
are inanimate. The attributes which inhere in 
objects are sound, &c., heaviness &c., ending with 
solubility. 

We now quote only a few typical instances 
of mineral and metallic preparations. 

The Five Kinds of Salts 

“The five kinds of salts viz.y sauvarchala, sain- 
dhava, vit, audbhida, with samudra.” [See Index 
under the respective headings] . 

Minerals for External Application 

“Sulphate of copper, sulphate of iron, realgar, 
orpiment and sulphur in combination with vege- 
table drugs are prescribed for external application 
in ringworm, eczema, leprosy, &c.,^^* 


(1) Kaviratna’s Trans., pp. 295>99. 

(2) Sutra, Ch. Ill; 4-5. 
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The Eight Varieties of Urine 

“The eight varieties of urine are those of the 
sheep, the goat, the cow, the buffalo, the elephant,, 
the camel, the horse and the ass.’^ ^ 

Preparation of Kshara (alkali) 

“A ) oung butea frondosa is to be cut to pieces 
and dried and finally reduced to ashes. The ash 
is to be lixiviated with four or six times its weight 
of water and strained (through linen) 21 times.^^* 

Pill Iron Compound 

“Into the composition of pill iron compound 
pyrites and the rust of iron enter.'^ * 


A COLLYRIUM 

“The ingredients of a collyrium are conch-shell, 
coral, lapis lazuli, iron, copper, the bone of the 


. (I) Ibid, Ch, I, 43 - 

(2) ChikitsA, Ch. XXIII, 26. 

(3) Ibid, Ch., XVI 28. 
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frog, sulphide of antimony and the seed hyper- 
anthera morunga,^'^ 

[The first five articles are interpreted as mean- 
ing the calces thereof.] 

Powder of Pearl Compound 

“Among the constituents we have, pearl, sul- 
phur, powder bf iron, copper and silver.^’^^ 

[The text does not precisely say whether the 
metals are to be used as such or as^ killed by 
being roasted with sulphur. The Hindu physicians 
however always take them in the latter sense.] 

Iron, Gold and Silver Tonics 

“A thin iron plate is to be made red hot and 
plunged into the decoction of the myrobalans, cow’s 
urine, the solution of *the salts”, the solution of the 
alkali extracted from the ash of butea frondosa ; 
i,e, made red hot and plunged into one of the 
above liquids at a time. When the iron becomes 
black like collyrium it is to be powdered. * * * 

(1) Ibid, Ch, XXVI, 123. 

(2) Chikitsd, Ch. XVII, 40. 

The references are according to the edition of Kavirajes D. N. 
Sen and U. N. Sen. 
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^‘The same process to be adopted in the case 
of gold and silver/'^ 

Rasayana Defined 

“Medicines are of two kinds : the one promotes 
the strength and vitality of the healthy, the other 
cures diseases. 

‘Whatever promotes longevity, retentive me- 
mory, health, virility, &c. is called Rasayana.’ 

THE SUSRUTA 

Preparation and Use of Alkalies and 
Alkaline Caustics.* 

“Of all cutting instruments and accessory cutting 
instruments, caustics are superior inasmuch as 
they perform the work of incisions, punctures 
and scarifications, relieve derangements of the 
three humours, viz,, air, bile and phlegm, and 
uniformly affect the diseased part to which they 
are applied. Kshara (caustics) are so called 

(i) Chikitsd Ch. 1. 5, pp, 497-98. 

<2) Ibid Ch. I. pp. 2-6. 

(3) We have adopted Udoy Chand Dutta’s Translation of 
•Chs. XI and XIV with certain corrections here and there. 
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because they remove diseased parts and destroy 
th6 skin and flesh. From being composed of 
numerous medicines they can affect the three 
humours. Caustics being white in colour are cooling 
or of lunar origin.' This origin is not inconsistent 
with their burning, escharotic and lacerating pro- 
perties. Being composed of numerous heating 
medicines, caustics are acrid, hot and pungent. 
They promote suppuration, destroy parts, improve 
unhealthy sores and promote granulation, dry up 
discharge, stop bleeding and abrade the skin. 
Their internal use removes worms^ acidity, phlegm, 
skin diseases, some poisons and corpulence. Their 
excessive use causes impotence. 

** Alkalies are of two sorts, namely, for external 
application and internal administration. They are 
used externally in the skin diseases called kustha^ 
in keloid, ringworm leucoderma, lepra,* fistula-in - 
ano, tumours, unhealthy ulcers, sinuses, condyloma, 
moles, chloasma, brown spots on the face, warts, 
external inflammations, wortns, poisons and piles, 
and in the seven following diseases of thfe mouth 


(i) The reader will not fail to notice that silver nitrate is, in 
the language of Western Alchemy, named lunitr caustic> 

3 
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namely, upajihvd (ranula), adhijihvd (tumour on the 
tongue), upakusa (inflammation of the gum), danta^ 
vaidarhha (inflammation of the gum from injury), 
and the three sorts of rohini or inflammation of the 
throat. In these diseases of the mouth, accessory 
instruments, in the shape of caustics only, should be 
used. Alkaline solutions are administered internal- 
ly in chronic or slow poisoning, abdominal tumours, 
ascites, loss of appetite, indigestion, disinclination 
for food, tympanitis, urinary deposits, calculi, inter- 
nal or deep-seated inflammation, intestinal worms, 
poisoning and piles. Alkalies do not agree with 
children, old and weak people, and persons having" 
a tendency to hoemorrhage from internal organs, or 
a bilious temperament. They are injurious in fever, 
giddiness, intoxication, fainting, amaurosis and such 
other diseases. 

“ Alkalies for escharotic use are prepared like 
other alkalies by straining alkaline solutions as else- 
where explained in detail. They are made of three 
strengths, namely, weak, moderate and strong. He 
who wishes to prepare alkalies should in an auspi^ 
cious day in autumn, fasting and in pure body, select 
a middle-aged, large-sized, uninjured ghantdpdtali 
tree with black flowers {Schrebera swietenioides) 
growing on an approved spot on a mountain, and 
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address it with certain mantras or incantations as a 
preliminary ceremony called adhivasa. Next day 
the tree should be cut or killed after reciting the fol- 
lowing mantra or prayer : “ Oh you with great 
fiery power may not thy strength be lost ! Oh you 
auspicious tree, stay here and accomplish my work. 
After accomplishing my work you will gO to heaven.'' 
Then the ceremony of homa^ or burning the sacri* 
ficial fire, should be performed with one hundred red 
flowers. The tree should then be cut to pieces and 
piled in a place free from wind. Som^ limestone 
should be placed on the pile which should be set on 
fire by stalks of Sesamum Indicum, When the fire 
is extinguished, the ashes of the ghant&pdtali tree 
and the burnt lime should be kept separate. In the 
same way the following trees may be burnt with their 
root, branches, leaves and fruits for the preparation 
of alkalies,* namely : 


Kutaja 

Pal&^a 

Ajvakarwa 

Paribhadraka 

Vibhitaka 


Hollarrhena antidysenterica. 
Butea frondosa. 

Shorea robusta. 

Erythrina indica. 

Terminalia bellarica. 


(1) Cf. Ras^rnava, below, where the standard ** plant ashes * 
are enumerated. 
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Aragvadha Cassia fistula. 

Tilvaka Symplocos racemosa. 

Arka Calatropis gigante?.* 

Snuhi Euphorbia neriifolia. 

Apamarga Achyranthes aspera. 

Patala Stereospermum suaveolens. 

Naktamala Pongamia glabra. 

Vrisha Justicia adhatoda. 

Kadali Musa sapientum. 

Chitraka Plumbago zeylanica. 

Putika Guilandina bonducella. 

Indravriksha Terminalia arj^na. 

Asphota Salvadora persica. 

A.rvamaraka Nerium odorum. 

Saptachchhada Alstonia scholaris. 

Agni mantha Premna serratifolia. 

Gunja Abrus precatorins. 

4 sorts of Koja 4 varieties of Lufla amara.” 

Lixiviation of the Ashes 


** Thirty two seers of ashes should be stirred or 
mixed with six times their quantity of water or cow^6 
urine and the mixture strained through cloth. This 
should be repeated twenty-one times. The strained 
fluid should then be boiled slowly in a large pan and 
agitated with a ladle. When the fluid becomes clear;. 
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pungent and soapy to the feel, it should be removed 
from the fire and strained through cloth. The fil- 
trate^ being thrown away, the strained fluid should 
be again boiled. From this alkaline solution take 
three quarters of a seer.*' 

Rendering the Alkali Caustic 

“Then take eight palas each of Banduc nut, 
burnt limestone, conch shells, and bivalve shells 
and heat them in an iron pan till they are of 
the colour of fire. Then moisten them in the 
same vessel with the above-mentioned three- 
quarters of a seer of alkaline water and reduce 
them to powder. This powder should be thrown 
on sixty-four seers of the alkaline water and 
boi ed with constant and careful agitation by 
the ladle. Care should be taken that the solution 
is neither too thick nor thin." 

How TO Store up the Alkali 

“When reduced to proper consistence,' the 
solution should be removed from the fire and 
poured into an iron jar. The opening or mouth of 


(i) This is evidently a mistake. According to the original 
text, it should be **the dregs” f. e, the precipitate. 
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the jar should be covered^ and should be kept in a 
.secluded place- This prepatation is calleil 
madhyama kshara or alkaline caustic of middling 
strength. When the alkaline water is simply 
boiled to the proper consistence without the addi- 
tion of burnt shells, &c., the preparation is called 
mridu^ kshara or weak alkaline solution. The 
strong alkaline caustic is prepared by boiling the 
weak solution with two tolahs each in fine powder 
of such of the under-mentioned ingredients as are 
available, namely ; — 


DantI, 

Baliospermun montanum. 

Dravanti 

Salvinia cucullata. 

Chitraka 

Plumbago zeylanica. 

LangalikI 

Gloriosa superba. 

Putika 

Guilandina bonducell. 

Kanaka 

Salvinia cucullata. 

Kshiri 

Cleome felina. 

Vacha 

Acorus calamus. 


‘‘Aconite root, carbonate of soda, asafoetida, 
black salt and corals. 

“ This solution is used for bringing to a head or 
opening abscesses. These three varieties of alka- 


(i) “Mridu” may be rendered more accurately as ** mild.’ 
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lies should be Used according to • the state of the 
disease. In weak persons, the alkaline water with- 
out the addition of other caustic ingredients, should 
be applied to strengthen the parts.^^ 

Characteristics of the Good and the 
Bad Alkali 

On this subject there are the following verses : 

Good alkaline caustics should be neither too 
strong nor too weak. They should be white in 
colour, smoqth and soapy to the touch, should not 
spread beyond where they are applied, and act 
rapidly and successfully. These are the eight good 
properties of caustics. Their bad qualilies consist 
in their being too weak or cool, too strong or hot. 
too slippery and spreading, too thick or too under- 
boiled, or they may be deficient in ingredients. 

In applying caustic to a patient suffering from 
a disease curab|e by this remedy, he should be made 
to sit in a spacious place, protected from wind and 
sun. The physician should then procure the ins- 
truments or necessary articles according to the rules 
laid down in the fifth chapter. He should then exa- 
mine the diseased part, rub, scarify or scratch it, 
and then apply the caustic by means of a probe, and 
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wait for the space of time required to utter one 
hundred words. The diseased part turns black on 
the application of the caustic which is a sign of its 
having been burnt. The application of some acid 
mixed with clarified butter or honey relieves the 
pain. If from the thickness of the burnt part, it 
does not fall off, the following application should be 
thoroughly applied to it, namely, equal parts of 
tamarind pulp, of the refuse of kdnjika (fermented 
rice water i. e. crude vinegar), sesamum seeds and 
liquorice root rubbed together into a paste. Sesamum 
seeds and liquorice root rubbed together with- 
clarified butter promotes granulation in ulcers.*' 

Why the Acid Neutralises the Alijcali 

If you question, my son ! how is it that the 
application of the pungent acid of kdnjika telieves 
the burning of the fire-like hot alkaline caustic, then 
hear the following explanation from me. Alkalies 
possess all the tastes except that* of the acid. The 
acrid taste prevails in it and the saline one to a less 
degree (cf. ante p. 28). The sharp saline taste 
when mixed with acid becomes very mild, and gives 
up its sharp quality. From this modification of the 
saline taste, the pain of caustics is relieved just as 
fire is extinguished by water." 
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Mild and Caustic Alkalies 

It will be noticed that there is a distinct mention 
of mild and caustic ” alkalies in the body of the 
text. The process of lixiviating the ashes and ren- 
dering the lye caustic by the addition of lime leaves 
very little to improve upon, and appears almost 
scientific compared to the crude method to which 
M. Berthelot pays a high tribute : 

“ Fabrication de la Lessive : — Quatre muids de 
cendres sont r^partis entre deux cuviers, perces de 
trous au fond. Autour du trou le plus petit, du c6te 
int^rieur, mets une petite quantity de foin, pour que 
la cendre n'obstrue pas le trou. Remplis d’eau le 
premier des cuviers ; recueille le liquide filtr6 qui en 
d6coule pendant toute la nuit et mets-le dans le 
second cuvier ; grade ce qui filtere de ce second 
cuvier. Mets d^autre cendre (dans un troisi^me 
cuvier). Epiuse-la et il se forme une liqueur pareille 
au nard couleur J'or. Verse-la dans un quatri^me 
cuvier. La liqueur devient piquante et forte : telle- 
est la lessive particuli^re.*' “ Coll. d. Alch. Grecs** 
III. trad. p. 357 . 

We reproduce the remarks of M. Berthelot on 
the above’! On a regards comme modernes les 
proc6d6s * de lixiviation m^thodique, usit6s pour 
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exprimer les cendres et les mat^riaux aalp^tr^s : le 
passage suivant, tir^ du manuscrit de Saint-Marc, 
montre que ces proc^d^s remontent au Xle si^cle et 
s 2 Lns doute au delll/'-*^ Chimie des Anciens ** p, 284. 

Description of Blood 
(Chapter XIV of Sutrasthtoam) 

“ The four varieties of food derived from the five 
elements and having the six tastes, the two pro- 
perties of heat and cold or according to some, eight 
properties and many qualtities when taken in moder- 
ation and thoroughly digested, produces a fine 
substance imbued with energy and fire. This is 
called rasa (chyle). The heart is the seat of the 
rasa or chyle. From the heart it proceeds through 
24 arteries, namely, ten ascending, ten descending, 
and four transverse to all parts of the body. By 
some unseen cause or destiny, this chyle continually 
satiates, increases, nourishes aVid supports the 
body and keeps it alive. The motion of this . chyle 
throughout the body is inferred form the* processes 
of decline, increase, and diseased conditiop af tte 
different portions pf the body. It may be asked 
whether this chyle which pervades all the external 
parts of the body, the three huinourS|/^e. tissues, 
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i;ncluding the blood and the receptacles of the 
secretions, is endowed with the property of heat or 
cold. As this chyle is a circulating fluid, and as it 
softens, vitalises, supports and nourishes the body, 
it should be known to possess the cooling property. 
This watery fluid no doubt assumes a red colour in 
the liver and spleen, that is, it is converted 
into blood in these organs. On this subject 
there is the following verse : 

" The rasa (chyle) of living beings is coloured 
red by healthy bile. This coloured fluid is called 
blood. The blood excreted by women and called 
the menstrual fluid is derived also from this rasa. 
This menstruation, coming at the age of twelve, 
ceases at the age of fifty. 

The menstrual fluid is endowed with the pro- 
perty of heat, owing to the womb being possessed 
of both the properties of heat and cold. Other 
writers say that the blood of living beings is 
compo^sed of the five elements. The five qualities 
of the five elements as seen in blood are as follows, 
namely, fleshy smell, liquidity, red colour, tendency 
tO'^rickle^r ooze, and 'tightness*' Blood is produced 


(i) Cf. ante pp. 6-7 binder Vai^shika PhH<>sopy^ 
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from chyle, flesh from blood, fat from flesh, bones from 
fat, marrow from bones, and lastly the semen is 
produced from marrow. The chyle produced from 
food and drink nourishes these constituent parts 
of the body. Living beings are produced from 
the rasa ; hence sensible people should carefully 
preserve this rasa by conforming to the proper 
rules of diet and regimen.’*^ 

On the Collection of Drugs 
(Chapter XXXVIII : Sutrashanam) 

37 classes of vegetable drugs are mentioned 
which chiefly constitute the Materia Medica^ 
There is only one ^loka in which the six metals viz.^ 
tin, lead copper, silver, krishwaloha (iron) and 
gold, and their calces are recommended. 

The Salts 

Rock-salt, sea- salt, bit, sauvarchala, romaka and 
audbhid, &c. (see ante p. 29). 

(i) The reader may compare the above theories on the 
Chemistry and Physiology of Digestion and Nutrition with those of 
Geber. Vide Traitd d’AIchimie Arabe, ** trad. pp. 201-3. 
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The Alkalies 

Yavakshara (factitious carbonate of potash), 
sarjikakshara ^ (trona or natron) ; the alkaline 
solution prepared according to dh*fections given in 
Ch. XI ; and borax. 

Internal administration of alkali is recommend- 
ed for dissolving the stones or gravels (urinary 
calculi). 


Internal use of Lead and Tin 

Lead and tin are described as vermifuge — a 
property also accepted by the later latro-chemists. 

Powdered tin rubbed for seven days together 
with the creamy portion of curd is recommended 
for internal administration. 

Minerals for External Application 

For the treatment of ulcer an external applica- 
tion of sulphate of copper, sulphate of iron, 
orpiment and realgar, &c., is prescribed. 


(i) From the time of the Charaka and the Su^ta, Hindu 
Pharmacy has always recognised these two alkalies as distinct* 
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Another recipe includes alum-earth, red-ochre, 
sulphate of copper, yellowish (basic) sulphate of 
iron, rock-salt, orpiment and realgar. ^ 

Roasting of Iron and other Metals, so as 
TO Render them Fit for Internal 

Administration, 

Thin leaves of cast iron are to be smeared with 
the levigated powder of “the salt and heated in 
the fire of the cow-dung cakes and then plunged 
into a decoction of the myrobalans and asafoetida. 
This process is to be repeated i6 times. The leaves 
are then to be ignited in the fire of the wood of 
mimosa catechu and afterwards finely powdered 
and passed through linen of fine texture. 

The above process is equally applicable to the 
roasting of the other metals. * 

The Origin of Bitumen 

The origin of bitumen is much the same as in 
the Charaka’and the Bowet Ms. ; the only difference 


(1) Chikitsitasthdnam Ch. XIX, 37, ed. J. Vidyds^gara, 

(2) See Note on the *' Metals and their Salts ” p. 48 
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being that, according to Sujruta, bitumen is related 
to six instead of four metals (see below p. 53). 

Iron Pyrites 

Iron Pyrites are collected on the bank of the 
river Tapi, of the lustre of gold and silver respec- 
tively (see below under Ras?iratnasamuchchaya 
Bk. II, 77-81 an^ prescribed in the treatments of 
diabetes, leprosy, &c. 

Gold Dust 

Gold dust, mixed with lotus seed, honey, &c. is 
used as a tonic. 


The Poisons 

The Poisons aro classified as animal, vegetable 
and mineral respectively. Under the last we have 
Phenasma bkasma^ and orpiment. 


(i) It is sometimes taken to mean white arsenic ; ** but it is 
very dobbtful if 'Susruta meant any native white arsenic by it. The 
derivation of the term implies that it was obtained by roasting some 
sort of stone or ore. Dutt. 
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Use of Mercury 

The only references to mercury, which are how- 
ever very vague, are 

; and : KW : 

q^r: 1 

Note on the Metals and their 
Salts * 

Six metals are recognised, namely : tin, iron, 
lead, copper, silver and gold* The thin leaves of 
the metals by being plastered over with a paste of 
“ the salts ” (see p. 46) including common salt, 
salt-petre and sulphate of magnesia and after- 
wards subjected to roasting were no doubt convert- 
ed into their respective oxides, chlorides or oxy- 
chlorides as the case may be. ^ We have thus in 


(i) I e't^sqqiT^qziifqi nirfir 

* 

i cwkit., Ch. 

X, 9 . 

(a) W*ll Chlkit., Ch. XIII. 3. 

l Sutra., Chj* 

XXXVIII, 56. 



HINDU CHEMISTRY 


44 


the SusTuta a crude and imperfect, but all the same 
potentially modern^ process for the preparation of 
the metallic salts. The much reputed '^potable 
gold'* in the shape of the chloride of the metal 
was probably in this way obtained. It will be 
interesting to note the successive stages in the 
evolution of the chemical processes as we proceed. 
(See below especially under “ Chemistry in Rasar- 
^ava," where the mixture of the salts is technically 
named vi^a " and consists of green vitriol, alum, 
common salt, salt-petre, &c,). 

The reader will find an analogy in the ancient 
Egyptian and Greek methods as preserved in the 
Leyden Parchment, one or two extracts •from which 
cannot fail to be of interest. It may be added by 
way of explanation that mineral acids being un- 
Icnown to the ancients they had often to take 
recourse to the roundabout way of heating metals 
in combination with a mixture of blue vitriol, . cop- 
peras, common salt and so on (see under “ Mineral 
Acids ") in ordei" to get their salts. 

“ Ayant pris quatre paillettes d'or, faites-en une 
lame, chauffez-la et trempez-la dans de la couperose 
broy^e avec de Teau et avec une autre (couperose) 
s^che, battez (une partie)...une autre avec Ja 
matifere m^lang^e: d^versez la rouilleetjetez dans..." 
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“ II y a Ik detix recettes distinctes. Dans toutes 
deux figure le sulfate de cuivre plus o'u moins fer- 
rugineux, sous les noms de chalcanthon ou 
couperose et de sOry. La seconde recette semble un 
fragment mutile d’une formule plus 6tendue. La 
premiere pr6sente une grande ressemblance avec 
une formule donn^e dans Pline pour preparer un 
remade avec Tor, en communiquant aux objects 
torr6fi^s avec lui une propri6t6 sp6cifique active, 
d6sign6e par Pline sous nom de virus * 

* * ...ce qui complete le rap- 

prochement entre la formule de Pline et celle du 
papyfus. Voici les paroles de Pline ; 

“On torr6fie Tor dans un vase de terre,> 
avex deux fois son poids de sel et trois fois son 
poids de misy ; puis on r^p^te rop6ration avec 2 
parties de sel et i partie de la pierre appel^e 
schiste. De cette facon, il donne des propri6t6s 
actives aux substances chauff^es avec lui, tout en 
demeurant pur et intact. Le r^sidu est une cendre 
que Ton conserve dans un vase de terre.” 

“ Pline ajoute que Von emploie ce r^sidu 
comme remade. L*efficacit6 de For, le plus parfai£ 
des corps, contre les maladies et contre les maliices 
est un vieux pr6jug6. De Ik, au nioyen 4ge, Fid6e de- 
For potable. La preparation indiqu^e par Pline 
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devait contenir less m^taux Strangers k Tor, 
sous forme de chlorures ou d^oxychlonires. Ren- 
fermait-elle aussi un sd d’or ? A la rigueur, il se 
pourrait que le chlorure de sodium, en presence 
des sels basiques de peroxyde de fer, ou m^me du 
bioxyde de ciiivre, dfegageit du chlore, susceptible 
d’attaquer Tor m^tallique ou alli^, en formant du 
chlorure d^or, ou plut6t un chlorure double de ce 
mdal.Mais la chose n'est pas demontr^e. En 
tous cas*, Tor se trouve affine dans reparation 
pr^c^dente/^* 


(i) “Coll, des Anciens Alch. Grecs,” Vol. I., pp. 14-15. 



Cbwnliitiir IB IhB Bowtr Mi. 

The Alkalies 


The alkalies in the Bower Ms. are the two 
carbonates of potash and soda. (Yarakshira and 
Sarjikakshsra) 


Fumes of Horn 

The fumes of horn are recommended as giving 
relief in hiccough. [Practically the same as 
“ spirits of hartshorn.”] 

KSHiRATAILA 

“ Oil, boiled with the ashes of long pepper, is 
a remedy for ear diseases” (Pt. ii. fasc. ii. p. 13 1). 
[Cf. The formula given in Chakrapani (see p. 63)] 

Formula for Hair-Dye 

Sulphates of copper and iron, boiled with the 
oil of belleric myrobalans * are used as a 
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remedy for turning grey hair into black (ibid ; 
p. 162). 


Rasayana Defined 

It is called Rasayana because it has a beneficial 
effect on Rasa or chyle and other elements of the 
Dody. Cf. p. 32. 

The Doctrine of Bitumen' 

Bitumen is produced from the following four 
metals : Gold, copper, silver and iron. Gold and 
other metals in the mountains, when heated by the 
sun, emit their impurities, oil-like, heavy and clay- 
like : these are the bitumen. 

A Linctus 

With certain vegetable drugs and riparian 
sulphide of antimony, a linctus is made up with 
honey into a paste. (Pt. ii. fasc. ii. p. 123) 

(1) The whole of this chapter, in a practically identical recen- 
sion, is found in the Charaka. See Bower Ms., Pt. II., fasc. ii., 
ch. xii., p. 167. 

(2) Srotaja anjana ; it is one of the five kinds of anjana or 
substances used for collyriums. The word literally means pro- 
duced from a river, especially from the Yamuna. See Garbe’s 
'Tndische Mineralko,” p. 54. 
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FORMULiE FOR EyE-OINTMENT 

Red ochre, ras6t, galena, realgar, calx of brass 
( ) in equal parts... 

With pepper and calx (of brass) one should 
boil gold on a slow fire together with clarified 
butter.^ 


(a) The Bower Ms., Pt. I., verses no and in. 



eWUkWTMM IT 


Chemltfry In the VagMata. 


A typical example is contained in the following 
T*ecipe : 

Sulphate of copper, red ochre, realgar, orpiment 
sulphate of iron, &c., are . recommended for external 
application for genital sores. 

Preparations of Gold, Silver, Copper, 
Iron and Lead 

Gold, copper, silver, iron or tin are to be taken 
with the myrobalans, rock-salt and honey, &c. 

Gold, silver, copper and iron are to be taken 
in conjunction wth bitumen and milk. 

Take 64 parts of stibium’ and one part each of 


(i) ” Srotonjana is evidently stibnite or 

the native sulphide of antimony (See p. 53) ; Dutt translates 
it, we know not on what grounds, as calx-spar. 
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copper, iron, silver and gold ; now roast them in 
a closed crucible, &c.‘ 

Take 30 parts of lead, 5 parts of sulphur, 2 parts 
of copper and orpiment each, i part of tin and 3 
parts of stibium. Now roast them in a closed 
crucible.® 

[Here as well as in the preceding jloka, we 
have distinct mention of or a crucible with 

the ltd on. This is one of the preparations which can 
be brought into line with those of the Tantric and 
latro-chemical periods.] 


Preparation of Alkali and Caustic 
Alkali* 

[As Vagbha^a borrows his method of preparation 
of alkali almost word for word from Sujrruta, it is 
quite superfluous to reproduce it here.] 


(1) Uttarasth&nam, Ch. XIII, p. 20'2i. 
(*) IWd. Ch. XIII, p. 31.3a. 

(3) Sdtra., Ch. XXX. 



HINDU CHEMISTRY 


57 


Use of Mercury 

Take e<]ual parts of mercury and lead and make 
them up into a colly rium with their equal weight 
of stibium and camphor.' [This is perhaps the 
only instance in w'hich the mention of mercury is 
found.] 


(i) “Uttarasthdnam/' Ch. xiii, 36. This very formula, with 
but $Ught variations, occurs also in Rasaratnasamuchchaya, Ch. 
xxiti, 46. 
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copper, iron, silver and gold ; now roast them in 
a closed crucible, &c.^ 

Take 30 parts of lead, 5 parts of sulphur, 2 parts 
of copper and orpiment each, i part of tin and 3 
parts of stibium. Now roast them in a closed 
crucible.® 

[Here as well as in the preceding jloka, we 
have distinct mention of or a crucible with 

the lid on. This is one of the preparations which can 
be brought into line with those of the Tantric and 
latro-chemical periods.] 


Preparation of Alkali and Caustic 
Alkali* 

[As Vagbha^a borrows his method of preparation 
of alkali almost word for word from Sujruta, it is 
quite superfluous to reproduce it here.] 


(i) Uttarasth&nam, Ch. XIII, p. 20>2i. 
(a) Ibid, Ch. XHI, p. 31-32. 

(3) Siitra., Ch. XXX. 
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Use of Mercury 

Take e<)ual parts of mercury and lead and make 
them up into a colly rium with their equal weight 
of stibium and camphor.' [This is perhaps the 
only instance in which the mention of mercury is. 
found.] 


(i) “UttarasthAnam/^ Ch. xiii, 36. This very formula, with 
but $Ug^ht variations, occurs also in Rasaratnasamuchchaya, Ch. 
xxiii, 46. 



The Transitional Period 

(From 800 A.D. to circa 1100 A.D.) 

Chemlntry In the Siddha Yoga of Vrinda 
and In Chakrapaid 

C'KiliFTESl I 


VRINDA 

[Circa goo A. D.) 

Preparations in which Sulphide of Copper 

AND 

iETHiops Mineral Figure 

Sulphur, copper and the pyrites are to be 
pounded together with mercury and subjected to 
roasting in a closed crucible and the product thus 
obtained to be administered with honey. This is 
known as parpati tamraw.’ 

(i) This preparation does not bccUr in the Poona edition, but 
is to be found in the Kirmir Ms. under 
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Take one part of sulphur and half its weight of 
mercury [The components to be rubbed together.] 

The same to be administered 

with honey and clarified butter. This is called 
rasamr/ta chur«a»i.‘ 

Quicksilver, rubbed with the juice of dhatura 
s. or piper betle^ and applied externally, kills lice. 
(Poona ed. p. 122.) 

A COLLYRIUM 

Compounded of 14 ingredients amongst which 
occur the belleric myrobalans, rock-salt, killed 
copper and blue vitriol — ^all in the powdered form. 
(Poona edition, p. 470.) 

This very preparation, in identical recension, 
occurs in Chakrapa«i under the name of “ Nag. 
arjuna Varti. ” 

A Process of Killing Iron 

The, text which occurs only in the Karmli Ms. 
under 1 unfortunately in a i^i- 

lated from, would seem to indicate that the iron is 


(i) Vide Kismir Ms. under omitted in 

the Poona edition. 
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to be first ignited in the fire and then macerated in 
the juice of the emWic myrobalan, and trmia 
nudifiora and exposed to the sun, and again to be 
macerated in the juice of certam other plants and 
then to be rubbed in a mortar. 



auKRAPAm 


(Circa 1060 A. D.) 

Black Sulphide of Mercury (Kajjali) 
or 

Mthiops Mineral 

The first process consists in the purification of 
mercury. 

“ Quicksilver, rubbed repeatedly in the juice 
•expressed from sesbania aculeata, ricinus com- 
munis, zingiber and solanum nigrum, becomes 
purified.” 

"Take one part of mercury and one part of 
sulphur, rub the two together in a mortar and thus 
prepare kajjali or rasaparpati}” 


(I) Chakrap&ni himself claims its discovery or at any rate 
ita introduction : I VWnda, 

however, recommends its use as well. 
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Tamrayoga (lit. Powder of Copper 
Compound) 

“ Take a thin leaf of Nepalese copper and embed 
it in powdered sulphur. The substances are to be 
placed inside a saucer-shaped earthen-ware vessel 
and covered with another. The rims are luted with 
sugar or powdered rice-paste. The apparatus 
is heated in a sand-bath for three hours. The 
copper thus prepared is pounded and administered 
with other drugs,"' 

Process of Killing Iron 

“ I shall now describe the science of iron as 
promulgated by the sage Nagarjuna." [A tedious 
process given with wearisome minutiae of which 
the substance only is reproduced below.] 

A bar of iron is to be rubbed with the levigated 
powder of the following vegetable products among 
others : the belleric myrobalans, clitoria ternateay 
vitis quadr angular is y boharhaavia diffusa and 
verbesina calend. It is then strongly heated to 
the fusion point and plunged into the decoction o 
the myrobalans. The iron is then powdered by 
being beaten with an iron hammer. The powder 
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is then digested in the decoction of the myrobalans 
and roasted repeatedly ih a crucible. 

MANDfjRA OR Rust of Iron. 

Rust of iron is prescribed in combination with 
other drugs. 

Recipe for a Soap to be used as a 
Depilatory. 

The ashes of schrebera swiet. and cassia fist. 
are to be mixed with lime from burnt shells and 
lixiviated with the urine of the ass. The lye is 
then to be boiled with a definite weight of mustard 
oil. 

Preparation of Caustic Alkali 

[Much the same as in the Sujruta] 

Calx of Silver 

In a preparation named “yogaraja ” or 

calx of silver (probably in the shape of sulphide) 
figures as a component. 



Tbc Tantric Period 


( From 1000 A. D. to circa 1300 A.D. 

E 

Chemlttry in Raumava 

[InRasftrwava, as in all other Tantras, know- 
ledge is imparted in the shape of a dialogue be- 
tween Bhairava ( 5 'iva) and his consort Parvati.] 

Extracts from Book IV—On Apparatus 

AND THE COLOUR OF FLAMES 

Sri Bhairava said : 

“The rasas, the uparasas (see p. 79), the metals, 
a piece of cloth, vi</am (see p. 72), a pair of bel- 
lows, iron implements, stone pestles and’ mortars, 
the apparatus known as Kosh^i (see p. 69), mouth 
blow pipe * * cow-dung, substantial wood 

(as fuel), various kinds of earthen apparatus (e. g. 
crucibles &c.), a pair of tongs and earthen and iron 
vessels, weights and* balances, bamboo and iron 
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pipes, the fats, the acids, the salts and the alkalies, 
the poisons — all those are to be collected and 
chemical operations begun/’ 

Dola Yantra^*/ 

As R. R. S/ borrows the description of this 
apparatus verbatim^ it is unnecessary to repeat it 
here.* 


An Apparatus for Killing Metals 

Make two iron crucibles each 12 digits in 
length, the one with a narrow orifice containing 
sulphur is inserted into the other holding mercury ; 
below the mercury is placed water [in a separate 
vessel]. The mercury and the sulphur should 
be carefully moistened in garlic juice, which has 
been filtered through a cloth* The apparatus is 
now lodged in an earthen pot and another placed 
over it, the rims being luted with cloth previously 
smeared with earth * * now cow-dung fire is 

urged. After continuing heating for three days 


(1) R. R. S. is the aobreviation for ‘ Rasaratnasamuchchaya.” 

(2) See Book ix. of R. R. S. 


5 
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the apparatus is taken out” [This description, in 
almost identical recension, occurs in R. R. S. under 
the name of The language is. faulty and 

the meaning not very clear.] 

Garbha Yantra^ 

“ I shall now describe the Garbha Yantraw 
for reducing pistikd ^ to ashes. Make a crucible 
4 digits in length, and 3 digits in width, with its 
mouth rounded. Take 20 parts of salt and one 
of bdellium and pound them finely, adding water 
frequently ; rub the crucible with this mixture. 

* * Make a fire of paddy husks and 

apply gentle heat. In the course of one to three 
days the mercury is reduced to ashes.** [Vide 
Illustrations.} 

Efficacy of the Apparatus 


” For killing and colouring mercury, an ap- 
paratus is indeed a power. Without the use of 


(i) A cake of mercury and sulphur. 
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herbs and drugs, mercury can be killed with the 
aid of an apparatus alone ; hence an expert must 
not disparage the efficacy of the apparatus.^' 

HaATSAPAKA YANTRAi*/ 

*'Take an earthen dish and fill it with sand 
and place another over it ; apply gentle heat. 
Now digest in this apparatus [the ingredients] 
with the five alkalies (cf. pp. 45 and 69), the urines 
(see p. 30), and the ^Vi^a^* (see p. 72). This is 
known as Hawsapaka Yantra»z by the adepts/'* 

Crucibles 

Earth of black red, yellow and white colour 
* * burnt husks of paddy, soot, earth from 

the ant-hill, well burnt excrements of the goat and 
the horse * * rust of iron * * 

[varying proportions of the above ingredients are 
used for making crucibles, retorts, &c.] 

** There are two kinds of crucibles, vie.y open 
and covered (lit. blind) * * * the covered one 


(1) R. R. s. has borrowed the descriptions of Garbhm Yantram 
and Hamsapdka Yantram. 




68 


HINDU CHEMISTRY 


resembles the nipple of a cow and is fitted with a 
lid, which has a raised head. 

“ For the purification of silver, the crucible is 
best made of two parts of the ashes of schrebera 
swietcnoidcs^ and one part each of brick dust and 
earth. 


Colour of Flamks 

“ Copper yields a blue flame that of 

the tin is pigeon-coloured ; that of the lead is pale- 

tinted* that of the iron is tawny ; .that of the 

“peacock'’ ore (i'asyaka) is red.”* 

Test of a pure Metal 

“ A pure metal is that which, when melted in a 
crucible, does not give off sparks nor bubbles, nor 
spurts, nor emits any sound, nor shows any lines 
on the surface, but is tranquil like a gem."* 


(1) The porous crucible is of the nature of a "cupel”. 

(2) Cf. "Lead compounds impart a pale tint to the non- 
luminous gas flame.” (Roscoe and Si horlemmer.) 

(3) The reading in the Mss. seems to be defective. 

(4) Or in hiodern phraseology shows ‘signs of tranquil fusion.’ 
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Koshh Apparatus 

** For extracting the essence of metals a kosh^i 
apparatus {Vide Illustrations] is preferred, which 
is 16 digits in width and 2 cubits in length.’^ 

Colophon to Chapter IV. 

“ Here ends Chapter fourth of Rasarwava, 
which treats of apparatus, crucibles and the colour 
of flames.” 

The Alkalies 

“ The three alkalies are the borax, trona 
(natron) and Yavakshfira (carbonate of potash). 
The ashes of sesamum, achyranthes aspera, musa 
sapicjiturn., butea frondosa, moringa pterygos- 
perma, mochika, (schrebcra sivictcnioidcs) , 
raphanus sativus, zingiber officinale, tamarindus 
indicus and ficus relig.y respectively are regarded 
as the standard plant ashes VII. 12-13 

The Maharasas 

^^Bhairava said : — ^‘makshika, vimala, .fila, cha- 
pala, rasaka, j*asyakA, darada (p. 78) and sroton- 
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jana,— these are the eight maharasas.'^ [ V ide p. 79 
and “Explanatory Notes on Minerals."] VII. 2-3 

Copper from the pyrities. 

“ Makshika, repeatedly soaked in honey, oil of 
ricinus communis^ urine of the cow, clarified butter 
and the extract of the bulbous root of musa sapien^ 
tum^ and heated in a crucible, yields an essence 
in the shape of copper.^* VII. 12-13 

“Vimala, digested with alum, green vitriol, 
borax and the watery liquid expressed from moringa 
pter,, musa s., and finally roaste,d in a covered 
crucible in combination with the ashes of schrehera 
swietj yields an essence in the shape of chandrarka^ 
(lit. copper of gold-like lustre.)" 

Chapala : [See under R. R. S. Bk. ii.] VII. 20-21 

Brass from Calamine and Copper Mistaken 
FOR Gold. 

“ Rasaka : There are three, kinds of it ; namely 
of yellow colour, of the appearance of tjreacle, and 

(i) R. R. s. has borrowed this description and added some 
more characteristics of the mineral, from which it would appear 
that " VimaU is also a variety of pyrites. [Vidt a. a. s. Bk, 
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of the colour of stones. What wonder is it that 
Rasaka mixed with [certain organic matters] and 
roasted three times with copper converts the latter 

into gold ?’* VII. 31-34 

Extraction of Zinc from Calamine.. 

Rasaka, mixed with wool, lac, T. chebula and 

borax and roasted in a covered crucible, yields an 
essence of the appearance of tin : of this there is 
no doubt.'* VII. 37-38 

^’asyaka. VII. 41-44 

[These couplets have been borrowed word for 
word by R. R. S. Vide Bk. ii ; hence repetition is 
unnecessary.] 


SauraSHTRI. 

Saurashtri, alum, distillation of : (See under 
JR. R. S., which has also borrowed this description 
•verbatim,^ VII. 73-74 


The Metals. 

O goddess ! listen now to what I say about 
the metals. 


Hindu Chemistry- 1 5 
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‘ Gold, silver, copper, iron, tin an(t lead’ these 
are the six metals and their resistance to waste 
[/. e. rusting] is in the order in which they have 
been mentioned.” VII. 89-90 

The Killing of Metals — '‘Vizja.” 

“ Hear attentively as I shall now speak of the 
killing of metals. 

“ There is no such elephant of a metal which can- 
not be killed by the lion of a sulphur.” VII. 138-148 

Bhairava said : Kasisa^ rock-salt, the pyrites,, 
sauvira'^ the aggregate of the three spices®, sulphur, 
saltpetre, the juice expressed from malati^ — all 
these moistened with the juice of the root of 
moringa ptcr,^ makes a viflTa, which would kill all 
[the metals].” IX. 2-3 

“ Sulphur, orpiment, sea-salt, salt, sal-ammoniac, 
borax — these digested with the ashes and the urines, 
give rise to another kind of vi^/a.” * * * 

* * * Having thus 'collected the 

ingredients, O goddess ! begin the chemical opera- 
tions. I have told you all what more do you 
want to hear ?” IX. 4-20 

(i) Green vitriol. (2) Stibnite. (3) namely, black pepper, 
long pepper and dry finger. (4) Echites caryophyllatay Rox. 
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Purification of Quicksilver. 

Quicksilver rubbed with the juice of the afore- 
said plants (vide original text) and distilled seven 
times, becomes pure.’^ 

“ Quicksilver, made into a paste by being rubbed 
with copper and subjected to distillation, leaves 
behind tin and lead [with which they are often 
adulterated] and becomes pure.^' X. 55-56 

Killing of Mercury. 

‘‘ Green-vitriol, alum, salt, borax, mixed with 
the aforesaid vegetable drugs, (vide original text), 
kill mercury in an instant [in the shape of calo- 
mel.”] XI. 24 


Killing of Gold 

“ Salt-petre, green vitriol, sea-salt, rock-salt 
mustard, borax, salammoniac, camphor, the pyrites 
-^air these are to be . taken in equal parts. The 
crucible is to be .smeared with the milky juice of 
euphorbia neriifolia and asclepias gigantea ; then, 
having added the powder of the aforesaid ‘Vi^/a,” 
the gold is to be killed, my beloved 1 ” 


XI. 83.84 
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Tests for Killed Mercury 

“ When the mercury assumes divers colours 
after having given up its fluidity, it is known as 
swooned ; killed mercury is that which does not 
show signs of fluidity, mobility and lustre.” 

XI. 197-198 


Colouring of Metals 

“ Iron, lead, and copper are coloured by means 
-of calamine — ^the whole turns into gold.” (Cf. VII. 
31-34 ) XII. 50 

“ Mercury is composed of the five elements 
and represents 5 'iva himself.” II. yg 

” Take one pala of the ash of mercury and rub 
it with the same weight of sulphur and roast the 
mixture in a covered crucible : thus we get vermil- 
ion of the colour of the rising sun.” XVI. 81 

“ Take the vitriol which is of the colour of the 
throat of the peacock, saffron, calamine, as also 
the excrement of a young calf, the poisons, 
powdered plumbago zeylanica, all in equal pro- 
portions, rub them with the acids and dry in the 
shade. Having added honey to the above mixture, 
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smear it on a thin sheet of lead. When roasted 
in a covered crucible, the lead is coloured in no time ; 
the lead which is now of beautiful colour is fit for 
bedecking the persons of the gods.^^* XVIII. 70-74 


(I) Refers probably to the **gold-like alloy used by watch- 
makers’’ into the composition of which copper, zinc and lead enter. 
See Roscoe and Schor., x i . p. 494, ed. 1897. 




Tl)( latro-Cbcmical Period 


(From 1300 A. D. to circa 1550 A. D.) 
CKAPTBR I 
Chemistry In Rasaratnaeamuchchaya 

BOOK I 

Salutation to him — ^the excellent, the greatest 
physician of the world by the nectareous ocean 
of whose benign glance, resplendent with brilliance, 
born of everything that is joyous and auspicious 
and which acts like unfailing elixir, the diseases of 
his devotees, such as birth, death, old age and 
worldly attachment, are cured in an’ instant/ i 

(l) The salutation is strictly Buddhistic and is on all fours with 
the opening lines of Vigbhafa’s AshtnngarhWdaya and of Amara- 
kosHa, both of which are known to be by Buddhist authors ; cf. 
also Lalitavistara : 

w: at ff«t i vii. p. 123, r. l. 

Mitra’s ed 

1 xii, p. 150. 
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Adima, ^ Chandrasena, Lanke^-a, Buarada, 
Kapali, Matta, Mandavya, Bhaskara, Surasenaka, 
Ratnakoja, Sambhu, Sattvika, Naravahana, 
Indrada. Gomukha, Kambali, Vya//i, Nagarjuna, 
Surananda, Nagabodhi, Ya^odhana, Khandar 
Kapalika, Brahma, Govinda, Lampaka and Hari — 
these are the .twenty seven experts on Alchemy as 
also Rasa»iku.ya, Bhairava, Nandi, Svachchhanda- 
bhairava, Manthanabhairava, Kakachandlyvara, 
Vasudeva, /?2shyaLrringa, the compiler of alchemy, 
the ascetic Rasendratilaka, Bhaluki, who has got the 
appellation of Maithili, Mahadeva, Narendra, 
Ratnakara and HarLs*vara. 2-7 

This treatise on well-tried mercurials and 
minerals, named ‘‘Rasaratnasamuchchaya,’’ adapted 
to the treatment of diseases, is being compiled by 
the son of Siwhagupta, after having consulted the 
works of the aforesaid adepts and others. It will 
treat of mercury, the minerals and the metals, the 
construction of the apparatus, the mystical formula; 
for the purification of the metals, the extraction of 
the essences (active principles), liquefaction and 
incineration. 8-10 

[Here follows, a description of the virtues of 
mercury and its mythical origin.] 


(i) The Benares Ms. reads Agama. 
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By partaking of mercury, men are freed from a 
multitude of diseases, arising out of the sins of 
former existence — of this there is no doubt. 26 
He who falls foul of mercury, which is the 
generative principle of ►S’iva, will rot in the hell 
cson after cson. ^ 29 

From the mouth of the God of fire * * 

mercury dropped into the country of Darada’ and 
it has there remained ever so long. The soil of 
that region, on being subjected to distillation, yields 
mercury, 89-90 


Colophon 

Here ends Book first of Rasaratnasamuchchaya, 
composed by Vagbha/a, son of Siwhagupta, Prince 
of Physicians. 

(i) Dardistan,the mountainous region about K^smir, is famous 
for the ores of cinnabar from which mercury is extracted. Darada is 
in fact a name of cinnabar. The auriferous region of the Paradas 
is mentioned by Humboldt (Kosmos ii. p. 513 E. C. Otte) who 
places it either in the Thibetan highlands east of the Bolor chain, 
west of Iskardo, or towards the desert of Gobi described also as 
auriferous by Hiouen Thsang. Regarding Pirada and Darada 
see also Lassen’s Alterthumskunde, i. pp. 848-49. It seems pro- 
bable that "parada” (quicksilver) and *'darada” (cinnabar) owe 
their names to the countries from which their supply was obtained. 
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BOOK II 

The Rasas. 

[In the Hindu Materia Medica the mineral 
kingdom is broadly divided into the Rasas and 
the Uparasas, the Ratnais (gerps) and the Lohas 
(metals). The term Rasa is in general reserved 
for mercury^ though it is equally applicable to a 
mineral or a metallic salt. In the oldest medical 
works, e. g. the Charaka and the Su^ruta, Rasa 
has the literal meaning of juice or fluid of the 
body, which according to the notions of humoral 
pathology engenders blood, serum, sweat, &c., 
(see p. 42). Rasakriya* in the Su.9ruta means 
fluid extract or concentrated decoction. As mer- 
curial and metallic preparations gradually came 
into vogue and even began to supplant the vege- 
table drugs, the term rasa began to be substituted 
for quicksilver on account of its semi-fluid character 
and its supposed miraculous therapeutical action 
on the juices or humours of the body (Cf. /?/g-Veda, 
“Somarasa^* : Vide Intro.) In the Bavaprakaja we 

^ 1 Sutra. Chap. 

zzxvi, 19. 
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find rasa used in a two-fold sense, — ancient and 
comparatively modern.^ 

In the older works Rasayana (derived from 
rasa, juice, and ayana, way) means a medicine 
preventing old age and prolonging life — the Elixir 
vitas} Later on Rasayana was almost exclusively 
applied to the employment of mercury and other 
metals in medicine and at present it means also 
alchemy (chemistry). Our author uses the term 


(i) I 

^ g ii Voi. i, p. 

59* Kalisa Chandra Sen Gupta. 

In the above ^loka, rasa is used in the sense of chyle. Again : — 

ftcIT TR l3T?¥i; ^ ^ || ibid, p, 442. 

Here “rasa” is used as a synonym of mercury and regarded « 
metal. 


(3) For the definition of the term Rasjiyana in the Charako, 
see p. 32; cf. also ^arn- 

gadhara. Cf. also : “Dies Wort nSmlich hat nicht nur der 


rasa^nina, d. i. Kenntniss der Safte, einem Kapitel der Medicin, 
sondern einer Benennung der Alchemie, rasa^astra, dann rasasid’ 
dhi, durch Quecksilber erlangte Vollkommenheit, das Vertrautsein 
nut der Alchemie, sowiedesgl.rasendradarsana (worth Untersuch- 


ung des Safte-Herrschers d. i. Quecksilbers), Lehre der 
Alchemisten (dieser heisst Raskyana) seinen Namen geliehen und 
ausserdam in Compositen einer Menge chemischer Substanzen.”— 
Pott ; “Chemie order Chymie ?” “Zeit. deut. Morg. Gcs.” xxx, 7 
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•‘Rasasiddhipradayaka'' (1-5), whirh is deriviedfroni 
rasa, mercury, siddhi, accomplishment and 
pradayaka, giver or bestovver, Le. lit. giver of ac- 
complishment in mercury Le. an expert on alchemy. 
Wilson in his Dictionary thus happily renders 
Rasasiddhi : “ The knowledge of alchemy, the 

possession of peculiar familiarity with mercury 
'Obtained by the performance of chemical operations 
conjoined with certain mystical and magical rites 
.and the securing thence to the adept of happiness, 
health and wealth ; the power of transmuting metals 
.and the art of prolonging life.” 

With these prefatory remarks, we shall now 
allow our author to proceed.] 

Abhra (mica), Vaikranta, Makshika (pyrites), 
N’imala, Adrija (bitumen), Sasyaka, Chapala, and 
Rasaka : these 8 rasas are to be identified and col- 
lected. ^ [Vide “Explanatory Notes on the 
Minerals” at the end of Chap. I]^ 1 

Abhra 

There are three varieties of mica, namely, 


(i) Rasdr»ava (p. 69) recognises the following eight 
minerals : — makshika, vimala, adrija, chapala, rasaka, darada 
-(cinnabar) and'srotonjana (stibium). 

6 
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pinakaw, nagamandukaw and vajraw and each ol 
these again are of four different colours — white, 
red, yellow and black. 5-10 

Mica, the layers of which can be easily detach- 
ed, is preferred. Mica, which is as bright as the 
moon and which has the lustre of the rust of iron^ 
does not take up or combine with (lit. swallow) 
mercury. That which has taken up mercury can 
alone be used with the metals and administered in 
medicine. Mica, which has been killed, is pres- 
cribed in the treatment of various diseases. The 
variety which has the lustre of the moon, if taken 
internally, brings on dyspepsia and urinary dis- 
orders. 12-14 

Mica, heated seven times and plunged into vsour 
gruel or cow’s urine or decoction of the chebulic 
myrobalans or cow’s milk, is freed from all impuri- 
ties. 17-18 

Mica, mixed with paddy grains and reduced to 
powder, tied in a piece of cloth and suspended in 
sour gruel and then passed through linen, is known 
as Dhanyabhra;« (lit. mica in combination with 
paddy). Dhanyabhra;«, rubbed with the juice of 
cassia sophora and roasted ten times in a closed 
crucible, is killed thereby. 24 
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Vaikranta 

Vaikranta has eight faces and six angles, is 
slippery and heavy and of uniform or mixed tint. 
It has 8 different colours, viz,, white, red, yellow 
blue, with the shades met with in the down of the 
pigeon, grass-green, black and variegated 55-56 
Vaikranta is a powerful tonic and reckoned 
among the sovereign medicines. It is a destroyer 
of all (bodily) disorders and is employed in the 
place of diamond. 57-58 

Vaikranta is purified by being heated three 
days with the salts and the alkalies or by digestion 
with the acids, urines or a decoction of dolichos 
uniflorus and the plantain or of paspalum scrobi- 
culatum. It is killed by being roasted in a cover- 
ed crucible eight times in combination with sulphur 
and lemon juice and pasp, scrobi, 67-60 

Vaikranta, after being heated and plunged 
into the urine of the horse, ought to be repeatedly 
roasted and then reduced to ashes. bg 

Vaikranta after incineration is substituted for 
diamond. 70 

Macerated in the ashes of sckrebera swiet, 
but ea f rondo sa and cow^s urine and mixed with the 
powdered root of euphorb. antiq.y turmeric . 
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borax, powdered lac and made into balls with the 
milky juice of asclepias gem., and honey and 
strongly heated in a closed crucible, vaikranta 
yields its essence. Of this there is no doubt. 

71-72 

Copper Pyrites 

Makshikam (pyrities) is born of mountains 
yielding gold . . and is produced in the bed of 

the river Tapi and in the lands of the Kiratas, the 
Chinese and the Yavanas. 77 

Pyrites is of tw’o kinds — golden and silvery : the 
former is a native of Kanouj and is of golden 
yellow colour. The silvery pyrites is associated 
with stones and is of inferior quality. 81 

Rubbed with the juice of lemons and sulphur 
and roasted in a closed crucible it is killed. 84 

Makshika, repeatedly steeped in honey, oil of 
the seeds of ricinus communis^ urine of the cow, 
clarified butter and the extract of the bulbous root 
of musa sapientum and gently roasted in a crucible, 
yields an essence in the shape of copper. 89-96 

VlMALA 

Vimala is described as of three kinds according 
as it has the lustre of gold, silver and brass respec- 
tively. 96 
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It is rounded and is also endowed with angles 
and faces. 97 

It is killed by being roasted ten times with sub 
phur, bitumen, artocarpus lakoocha and the acids. 

100 

Vimala, rubbed with borax, the juice of arto^ 
carpus lakoocha and the ash of schrebera swiet.^ 
and roasted in a covered crucible, yields an essence 
of the appearance of gold. ^ 10 1 

Vimala digested with alum, green vitriol, borax 
and the watery liquid expressed from moringa 
pier,, musd s. and finally roasted in a bovered cru- 
cible in combination with the ashes of schrebera 
swiet.f yields an essence in the shape of chandrarka 
(lit. copper of gold-like lustre). 103- 104 

51LAJATU 

^'ilajatu (bitumen) is of two kinds, one having 
the smell of cow’s urine, the other resembling 
camphor. It oozes out in the heat of the sun at the 
foot of the Himalayas from the bowels of gold, silver 
and copper respectively. * (cf. ante p. 46) 106 

(1) The text reads : ; * - leadMke, which however 

conveys no adequate meaning. A variant is \^gold4ike. 

( 2 ) Tbe resins of the styrax benzoicum and also a variety of 
bittimen, especially the latter are referred to. The description is 
evidently borrowed from the Charaka and the Su.sruta. 
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Sasyaka 

Sasyaka (blue vitriol) . . . has the play of 

colour in the throat of the peacock {{,e. has blue 
tint). Mayuratuttham is an emetic, an antidote 
to poisons and- a destroyer of the whiteness of the 
skin. 127-129 

It is killed by being roasted in a covered cruci- 
ble with the juice of artocarpus lakoocha^ sulphur, 
bitumen and borax, 132 

Extraction of Copper 

Take blue vitriol and one-fourth its , weight of 
borax and soak the mixture in the oil expressed 
from the seeds of pongamia glabra for one day only 
and then place it in a covered crucible and heat in 
the charcoal * fire — by this process an essence is 
obtained from it of the beautiful appearance of 

coccinella insect.' 133-134 

Or, enclosed in a crucible with borax and the 
juice of lemons and strongly heated^ it yields an 
essence in the shape of copper. 135 

Pure blue vitriol, of the colour of peacock, in 

(i) i. e. red ; in the Charka, blood is described at hUring'.the 
colour of the coccinella \ns^. Couplets 133 and 134, have lM%n^ 
borrowed almost verbatim from Rasirnava. 
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combination with the aforesaid drugs and bv the 
application of various processes, gives up its 
essence. 136 

Chapala 

There are four varieties of Chapala— yellow, 
white, red and black. That which has the lustre of 
gold or silver is most appropriate for the fixation of 
mercury. The last two are indifferent and readily 
melt like la(' and are useless. Chapala melts like 
tin when heated over fire -hence the name. 

I43'i44 

Chapala has six fac'es and the lustre of a 
crystal. ‘ 146 

K^saka 

Rasaka(calamine) is of two kinds : the one of 
laminated structure is known as dardura ; the 
other, non-Iaminated, is called karavellaka. 149 

Calamine is to be heated and plunged seven 
times into the juice expressed from the seeds of 
lemon or immersed in the urine of man or of horse 
or in sour gruel or sour milk and thus purified. 



(1) U IS not clear what substance is really meant by the term 
Chapala ; its radical meaning is mobile or fickle, hence it is a name* 
ofren given to quicksilver. 


Hindu Chemistry- 16 
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Extraction of Zinc 

Rub calamine with turmeric, the chebulic my- 
robalans, resin, the salts, soot, borax and one 
fourth its weight of semicarpus anacardium, and 
the acid juices. Smear the inside of a tubulated 
crucible with the above mixture and dry it in the 
sun and close its mouth with another inverted over 
it, and apply heat. When the flame issuing from the 
molten calamine changes from blue to white, the 
crucible is caught hold of by means of a pair ol 
tongs and its mouth held downwards and it is 
thrown on the ground, care being taken not to 
break its tubulure. ‘ The essence possessing the 
lustre of tin which is dropped is collected for use. 

157.161 

Calamine is be powdered with lac, treacle, white 
mustard, the myrobalans, natron and borax and the 
mixture boiled with milk and clarified butter and 
made into balls. These are to be enclosed in a 
crucible and strongly heated. The contents are 
then poured on a slab of stone — the essence of 
calamine of the beautiful appearance of tin (thus 
obtained) is to be used. 163-16^ 


(i) The Benares Ms. reads and drops n 

which would mean so ‘*as to break its tubulure.” 
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Or a vessel filled with water is to be placed 
inside a ko^h/hl apparatus and a perforated cup or 
saucer placed over it ; a crucible charged as above 
is to be fixed in an inverted position over the saucer 
and strongly heated bj means of the fire of jujube 
(zizyphus iujuha) charcoal : the essence which 
drops into the water should be applied (in 
medicine), \yide illustrations] 165-166 

This essence is to be mixed with orpiment and 
thrown over an earthen dish and rubbed with au 
iron rod till it is reduced to ashes. [From the 
context it is evident that the operation is to be per- 
formed over fire.] i67-i6<^^ 


BOOK IIL 

The Uparas.^s or Inferior Rasas 

Sulphur, red ochre, vitriol, alum, orpiment,. 
realgar, anjana and kawkush/Aa — these are tht- 
eight uparasas, useful in operations of mercury. i 
[Here follows the mythical origin of sulphur.] 
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Sulphur 

Sulphur is of three kinds : that of the first 
<]uality resembles the beak of a parrot ; that of the 
second quality is yellow ; whereas the white variety 
is tht‘ worst. Another authority says : there are four 
kinds of sulphur according as it is of white, yellow, 
red and black colour respectively. ..the black 
\ ariety is rare.‘ 12-15 

Melted sulphur is poured into the juice of vcr~ 
hesina calendulacea and thus purified. 

A vessel which contains milk has its mouth tied 
•down with a piece of cloth, over which is deposited 
finely powdered sulphur; the latter again covered 
uith an earthen bowl. Heat is applied from above 
by burning cow-dung cakes. The melted sulphur 
drops into the milk and is thus purified. 24-25 

Gairika 

Gairika (red ochre) is of two kinds : the one, 
pAshri/;a gairika, is hard and copper-coloured ; th^ 
other is svar;/a gairika /. e, of the colour of gold 
(yellow). 46 

(1) Cf y a des soufres des diverses couieurs; Tun rovige, 
r.mtre jaunc iin autre blanc panel a Tivoire ;...un autre, noir, qui ne 
•\.iut rien.” “La Chimtc au moyen Age,” i, 307. 
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Ka^isa 

m 

KArisa (sulphate of iron) is of two kinds: 
valuka-ka^isa and pushpa-karisa. [The former 
termed in other works dhatukasisa is the green* 
variety and the latter, the dasic or yellowish 
variety.] 5 1 

Its essence is to be extracted like that of alum. 


Tuvari 


54 


Tuvari (alum) : the fragrant earth produced in 
the mountains of Surat is known as tuvari, which 
dyes cloth and fixes the colour of madder. ' 59 

A second variety of it called phataki or 
phullika is slightly yellow . . . Another variety 
known as phulla tuvari is white and acid in taste ; 
iron changes to copper by the process of lepa [cf. 
Bk. VIII, 80, where the term is used in the 

sense of transmutation of the baser metals. The 
author seems to convey the idea that alum plays 
an important part in this process.] 60-62 

Alum is astringent, acid, beneficial to the' eye... 
and kt//er of mercury.* 

<i) i>. forms lakes. 

(2) ; Cf. the various formulae for the preparation 

of calomel in which alum yields sulphuric acid and plays an import 
tant part. 
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Alum is to be macerated in the bile of the ox 
one<-hundred times and then its essence is to be 
extracted by distillation* — a very secret process, not 
to be divulged. 65. 

Talaka 

Talaka (orpin;ent) is of two kinds : the one is of 
a leafy structure, the other is found in balls or cakes 
and is of golden colour . . . and bright. 66 

It is purified by being digested in the juice of 
cucumber and the alkaline water of the ashes of 
sesamum or in lime water. 69- 

Talaka is to be rubbed with buffalo’s urine and 
thrice macerated in the decoction of hutea frondosa 
of the consistency of honey, and then to be roasted 
in a coveiied * crucible and powdered. This opera- 
tion is to be repeated twelve' times. It is then fit to* 
be used in medicines.^ 74-75 

Take one pala of talaka and rub it for one day 
with the milky juice of calopropis gigantea and mix 

(1) here distillation is expressly mentioned. 
Couplet 65 is borrowed from Ras^rnava. 

(2) Most likely a sulpharsenite of potash is formed. The process, 
in Rasendrasdrasamgraha is more scientific. “ TiLlaka is to be cut 
into small pieces and rubbed with lime water and the alkaline tirater 
derived from the ash of achyranthe^ . aspera and is then to be 
enclosed in carbonate of potash and roasted.” 
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it with the same weip^ht of oil and heat it in an open 
place for 7 days and nights together. Collect the 
white essence when it has cooled down. ^ 80-8 1 

MANAS5ILA 

Manas^ila (realgar) is mixed with one-eighth ' 
part of its weight of iron-rust, molasses, bdellium 
and clarified butter and enclosed in the kosh/i appa- 
ratus [see p. 6g] and strongly heated, when it yields 
its essence. g5 

The Anja.vas 

The Anjanas (collyriums) : of these there are 
Sauviranjana, Rasanjana, Srotonjana, Pushpanjana, 
and Nilanjana ; their properties are described below. 

97.98 

Nilanjana is a killer of gold [cf. the killing!; of 
gold, silver, iron and copper in Vagbha^a, p. 55] 
and induces softness in iron, i.e. readers it easily 
pulverizable [as the iron becomes impregnated 
with the brittle sulphide of iron ; cf also Bk. viii, 38.] 

104 

The essence of the anjanas is to be extracted 
like that of realgar. 

(i) It is evident that the operation is to be performed in a 
glass retort or in the kosh/i [apparatus described below under 
realgar. 
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[We quote below the account given in Dutt’s 
“Materia Medica of the Hindus’" as our author giv^es 
rather scanty information on this point : 

“ Galena or sulphide of lead is called anjana 
or sauviriinjana in Sanskrit, and krishna surma in 
vernacular. It is called anjana which literally 
means collyrium or medicine for the eyes, from the 
circumstance of its being considered the best appli- 
cation or cosmetic for them. The other varieties 
of anjana mentioned are Srotonjana, Pushpanjana 
and Rasanjana. 

“ Sauviranjana f > is said to be obtained 

from the mountains of Sauvira, a country along the 
Indus, whence it derives its name. The article 
supplied under its vernacular name surma is the 
sulphide of lead ore. Sauvira is usually translated 
as sulphide of antimony, but I have not been able 
to obtain a single specimen of the antimonial ore 
from the shops of Calcutta and of some other 
towns. The sulphide of antimony occurs in fine, 
streaky, fibrous, crystalline, masses of a radiated 
texture: The lead ore on the contrary occurs in 
cubic masses destitute of rays and is tabular in its 
crystalline arrangement. 

' “ Srotonjana ( ) is described as of white 

colour, and is said to be produced in the bed 
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of the Yamuna and other rivers. It is called Saffed 
Surma in the vernacular, and the article supplied 
under this name by Hindu.stani medicine-vendors is 
calcareous Iceland spar. ^ It is used as a collyrium 
for the eyes, but is considered inferior to the black 
surma or galena. 

“Pushpanjana is described as an alka- 

line substance. I have not met with any vernacu- 
lar translation of this word nor w^th any person 
who could identify or supply the drug. Wilson, in 
his Sanskrit-English Dictionary, translates the term 
as calx of brass, but I know not on what authority. 

“Rasanjana is the extract of the wood 

of berberis Asiatica called rasot in the verna- 
cular.^’] 

KAm)ii\xshthd,m is produced at the foot of the 
Himalayas . . . Some are of opinion that it is 

the excrement of a new-born elephant ... it 
is of white and yellow colour and is a strong 
purgative.® 109-112 


(i) See, however, ante p. 55. 

(a) Not well made out. According to Wilson, it is a medici- 
nal earth, described as of two colours, one of a silvery and the 
other of a gold colour. 
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The Common Rasas 

Kampilla, Chapala * GauripashSA/a, Navasara- 
ka, Kaparda, Agnijara, Hingula, Girisindura, Mr/d- 
*darasringaka/« : these are the eight common Rasas 
regarded as useful adjuncts to chemical operations 
by Nagarjuna and other experts. 120*121 

Kampilla’* is like brick-dust ... a purga- 
tive . . . natural product of Surat . . 

and a vermifuge. 

Gauripashana’ is of the lustre of rock-crystal, 
conch and turmeric respectively ... its white 
essence is to be extracted like that of orpiment. 

1 24-1 25 

Navasara and other Rasas 

Navasara (sal ammoniac) is begot of the decom- 
position of the shoots of bamboos and of the wood 
of careya arhorea ; navasara is an alkali, its an- 
other name is c^ulikalavaAia (lit. salt deposited in 

(1) Including Chapala there are nine common Rasas ; but 
Chapala has already been considered as a mahirasa. (see p. 87) 

(2) The red mealy powder covering the capsules of mallotus 
Phillippensis, also known as kamali. It is not clear why this 
substance should have found a place among the products of the 
mineral kingdom. 

(3) Not easy to identify ; lit., it means white stone or marble. 
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the hearth), it is produced during rthe^burning of 
the brick ... it kills mercury, liquefies iron,, 
is a stomachic, an absorbent of the spleeh, ait d. aids 
digestion after much eating.'^ 127- 129 

Varataka (cowrie or marine shell): alchemists 
prefer shells which are of yellow colour, knotty and 
possessed of circular lines on the dorsal side 

macerated for three*hours in sour gruel, it under- 
goes purifications.* 130- 134- 

Agnijara is a substance discharged from the 


(i) It is of interest to note that Royle, who .wrote in 1837, 
regrets that *‘no Hindu work on this subject (chemistry) has yet 
beei\ translated” and is bold enough to predict that ”Sal ammoniac 
must have been familiar to the Hindus, ever since they have burnt 
bricks, as th^y now do, with the manure of animals as some may 
usually be found crystallized at the unburnt extremity of the 
kiln.” — “Antiquity of Hindu Medicine.” Royle’s , surmises have 
proved to be literally correct. The word “J^vasdra” is apparently 
of Persian origin being corrupted from ”Nausadar.** 

(a) The text is almost exactly the same as in “Rasendras^ra- 
sawgraha,” which gives an additional method of purifying the 
cowrie, namely : — “Dig a hole in the ground and fill it partly with 
the husk^of paddy, now place on it a crucible containing cowries ; 
cover it with cow-dung cakes and set fire to the mass. By this 
process the cowries are reduced to ashesu” ft iarthe lime thus obtained, 
which is often used in medicine. 
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wbmb of a kind of sea-crocodile and dried in the 
sun,* 135 

G'irisiindara (lit. vermilion derived from the 
rocks) occurs among the big mountains (inside the 
rocks). 137^ 

Hingula (cinnabar : Syn. darada, see p.78 ) ; 
quicksilver extracted from it is as efficacious as killed 
sulphur. When darada is placed in a retort and 
its essence collected in water, it yields the same 
substance as quicksilver — of this there is no doubt. 
(The apparatus referred to is shown in the 
illustrations) . 1 4 1 - 1 44 

Mr/ddarasringakaw [various readings of the text 
are given ; it is not easy to make out what subs- 
tance is meant]. It is yellow and of leafy structure 
and occurs in Gujarat and round about mount 
Abu. 145 

Rajavarta (Lapis lazuli) has a bluish tint but 

with slight admixture of red it is killed by 

being powdered in combination with, lemon juice 
and sulphur and roasted 7 times in a covered 
crucible. 149- 153 

(1) Not identified. Perhaps the origin is mythical. WW is a. 
crocodile, but as is preU-hnown this Saurian nevw flourishes in the 
sea. According to xm is a marine medicinal 

plant. 
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BOOK IV 

The Gems 

The gems also are regarded as the agencies, 
which help the fixation or coagulation of mercury. 
These are the gems ; Vaikranta, Suryakanta (sun- 
stone), Hirakaw (diamond); Mauktikaw/ (pearls), 
Chandrakanta (moon-stone), Rajavarta (lapis lazuli) 
and Garu^odgara, the emerald (lit. derived from the 
vomit of Garu^/a) ; the topaz, the sapphire, the 
coral, the cat^s eye are also reckoned among the 
gems. These are to be carefully collected for the 
fixation of mercury.* 


(i) The ruby and the zircon are also mentioned. The 
Vaikrdnta “is a kind of gem said to resemble a diamond, and to be 
of similar properties.” Wilson. Suryakdnta and Chandrak&nta 
are gems of fabulous existence, supposed to be formed by the 
congelation of the rays of the sun and moon respectively. They 
may also refer to some sort of crystals. The description of the 
gems, other than diamond, is meagre and vague. The following 
extracts from ManimAla or "A Treatise on Gems” by Sir Raja 
Saurindra Mohan Tagore, Mus. Doc., will, to a certain extent, 
make up for the deficiencies. 

“Mention is made of gems and jewels in the earliest writings. of 
the Hindus. The Vedas speak of a place illuminated by rubies 
and diamonds, which gave out a light as refulgent as that of the 
planets. Precious stones play a prominent part in the mythologies 
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Yajram 

Vajra^z (diamond) is of three kinds : male, 
female and hermaphrodite, and its medicinal pro- 
perties vary in excellence in the order in which 
they have been spoken. 26 

The one with 8 angles and 8 faces and 6 cor* 
ners, very brilliant, with the play of rainbow- 
colours' is known as the male diamond, whereas the 
female diamond is flattened and rounded whilst the 
neuter is rounded, obtuse-angled and slightly heavy: 

27-28 

Each of these again is divided into 4 classes 
according to its colour namely: Brahmawa, Kshatriya, 
Vawya and 5 'udra.‘' 30 


of the Hindus, in their traditions, poems and legends. In the two 
great epics of Hindustan, the Ram&yana and the Mahabharata, 
frequent mention is made of stones and pearls with which the kings 
and the people gf the period used to decorate their person.” 

(i) The high refractive and dispersive power of diaitiond is 
evidently referred to. 

( 2 ) “ Diamonds white like the conch, waterlily, or cry.stal ^re 
Brdhmawas ; those which are rqd like the eyes of the hare are 
Kshatriyas; those which are verdant like the cool plantain-leaf 
are Vaijyas; those which resemble in colour the clean sword, are 
known as 5udras.’' Manim&la, i.ioo. 
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Diamond is a bestower of long life, a tonic, an 
allayer of the three derangements [namely, of air 
phlegm and bile] , a killer of all the ailments, a fixer 
of mercury, a subduer of death — in short it is like 
nectar. 

Diamond is digested in the decoction of kulattha 
{dolichos uniflorus) or of kodrava {paspulum 
scrohiculatum) for three hours and thus purified. 
Diamond is to be macerated four times in the blood 
of the bug and enclosed in a ball made of the 
flesh of the musk-rat and then to be roasted in a 
covered crucible 30 times or to be heated 100 times 
and plunged in the decoction of kulattha. ,34-37 
Diamond is to be placed in a covered crucible, 
the inside of which has been coated with realgar, 
rubbed with the decoction of kulattha and the 
juice of artocarpus lakoocha and roasted 8 times in 
succession in the fire of dry cow-dung cakes. It is 
then heated 100 times and thrown into pure mer- 
cury — the diamond is thus killed and reduced to fine 
ashes. 3^“39 

The veracious alchemist Somasenani,after having 
convinced himself of the success of this process 
by his own experiments, has given it to the world. 

40 

Diamond is ta be 7 times smeared in the blood 
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of the bug and dried in the sun and then to be 
placed in an iron pot and filled with the juice of 
cassia sophora and heated 7 times. The diamond 
is sure to be reduced to ashes. This process has 
been described by the sage Brahmajyoti. 41*42 
Diamond smeared with the powder of lead, 
levigated in the juice of the fruit of madana [randia 
dumetorum)y and roasted 20 times in a covered 
crucible; is reduced to fine powder; which is to be 
used in medicines.' 

General Process of Reducing Gems to 
Ashes 

All the gems with the exception of diamond 
are killed when roasted eight times with a mixture 
of realgar; sulphur and orpiment, rubbed in the 
juice of artocarpus lakoocha. 63 

Take asafoetida, the five salts, the three alkalies, 
rumex vesicarius; sal ammoniac, the ripe • fruit of 
the croton plant, jalamukhi {anthericum tuber- 
osum), rudanti (asclepias rosea), the root of 
plumbago zeylanica, and the milky juice of euphor- 
bia antiquorum and caldtropis gigantea — riib all 

(i) On^i or two processes not mentioned by our author may 
be quoted from " "Rasendrachint&manis^' : — 
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these together and make them into- a ball. Place 
inside it the noble and luck-yielding gems. Wrap 
the ball with the leaves of bctula bhojpattra and 
tie them with thread and enclose the ball agkin in 
a piece of cloth and suspend it in a dolayantra 
(see Bk. ix) filled with the acids and sour gruel 
and apply strong heat for three days and nighrts — 
the liquid principle of the gems is thus collected. 

64-69 

Powdered pearl is to be rubbed with the juice 
of rumex vcsicarius and then transferred inside a 
lemon and stowed in a mass of paddy. At the end 
of a week it is heated in a crucible and liquefied.* 

70-71 


“Take the root of piper betle or of the cotton plant (Gossypium 
herbaceum) three years old, and rub it into a paste and enclose 
the diamond in it and roast it in a covered crucible Seven times, 
when the diamond will be killed.” 

“An intelligent person should place in a brass vessel a frog 
which out of fright will pass water. A diamond is to be heated 
and plunged into this uriner This process being repeatetT^evCiral 
times, the diamond is killed.” This last recipe is ^Iso to be found 
in Sarngadhara. Couplets (44-45) do not occur in the Benares 
Ms. 

(x) Couplets 70, 71 and 72 do not occur in the Behaares Ms 


Hindu Chemistry- 17 
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Dianrfond, placed inside the stem of vitis quad- 
Wngulayis ^ and heated four weeks in acids, is 
liquefied. 72 

Vaikranta, which is of white colour, liquefies when 
macerated in the juice pf rumex vesicarius and 
exposed to the sun for a week. 73 

— Take the juice of pandanus odoratissimus 
rock-salt, svarna pushpika together with coccinella 
ifisect. Vaikranta melts on being digested in this 
concoction for a week. 74 

BOOK V 

On Metals* ( ) 

The pure metals are : gold, silver, and iron. 
The putilohas (lit. metals emitting a foetid odour) 
are two : lead and tin. Dhatuloha;?^ is iron 
proper and often conveys different meanings. The 
alloys are three in number : brass, bell-metal and 
vartaloha« i 

( 1 ) according to *‘Vaidyaka5abdasindhu'’ is the same 

^ quadrangularis. 

(2) Loha (lit. iroQ) is often used in the wider sense of a metal. 
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Gold 

Gold is known to be of five kinds : — of which 
3 are attributed to mythical and celestial origin ; 
the fourth is called ksha«ija (lit. begot of mines) : 
the 5th is obtained by the transmutation of the 
baser metals. (See Bk. VIII, 80-83.) 2 

Gold is to be purified and killed, as otherwise 
[if taken internally] it robs one of strength, virility 
and happiness and brings a series of maladies. 1 1 
Gold-leaf of the weight of one karsha is to be 
smeared with salt and placed between two earthen 
saucers and heated on a charcoal fire for an hour 
and a half when its true colours will come out. 12 
The best method of killing all the metals is 
with the aid of the ashes of mercury.^ The next 
best is through the agency of the roots, whereas 
killing with sulphur is least to be recommended. 13 
When a metal is killed with ariloha (meaning : 
not clear), it is injurious. Gold-leaves, pierced 
with holes and coated with a paste of lemon juice 
and the ashes of mercury and roasted ten times 
are thereby killed, 14 

Project into melted gold its own weight of the 
ash of marcury ; [when cooled] powder it and rub 


(i) Generally sulphide of mercury (see p. 65). 
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it with lemon-juice and cinnabar and roast it in a 
covered crucible twelve times. The gold thus 

acquires the colour of saffron.* (cf. Rasar«ava 
XVI. 81, p. 74). 15-16 

Gold-leaf is killed by being rubbed with one- 
fourth of its own weight of killed mercury and 
acid of any kind and roasted eight times.® 17 

Silver 

Silver is of 3 kinds : namely sahaja^i (of mythical 
origin), begotten of mines and artificial. 22 

Silver melted with lead and borax undergoes 

purification Arrange on an eai;then dish a 

mixture of lime and ashes in a circular row and 
place in it silver wdth its equal weight of lead. 
Now roast it over fire until the lead is consumed. 
Silver thus purified is to be used for medicinal 
purposes.) * (Cf. p. 68) 32-34 

(1) This refers to the mistaken notion that the sublimate of 
factitious cinnabar (vermilion) contains gold. 

(2) It will be seen that although killing with sulphur direct is 
not recommended, the gold is in reality converted into the sulphide 
and afterwards into metallic gold in a fine state of powder. See 
under ''Killing of Metals.” 

(3) Cf. Ras 4 r»ava ant<I “Silver 

is purified by being melted with lead and the ashes.” The process 
is practically that of cupellation. 
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Silver-leaf is to be rubbed with mercury and 
the juice of artocapus lakoocha and is to be em- 
bedded in sulphur and heated in a covered crucible 
over a sand-bath ; when cold, the mass is once 
more rubbed with orpiment and acids and roasted 
12 times. By this process, the silver is reduced to 
ashes 35-37 

Silver is reduced to ashes by being 3 times 
rubbed with powdered iron pyrites and lemon juice 
and roasted in a covered crucible. 38 

Take 4 parts of silver-leaf and one of orpiment 
and rub them with the juice of lemon and roast the 
mixture and repeat the operation 14 times and thus 
silver is completely incinerated.* 40-41 

Copper 

There are two varieties of copper: the one 
brought from Nepal is of superior quality ; that 
dug out of the mines of other countries is desig- 
nated Mlechchha. 44 


(1) We shall complete the account with an extract from Ra.- 
sendra$arasamgraha : "Siver-feaf is pierced with holes and smeared 
with twice its weight of cinnabar and subjected to distillation .in 
the Patana Yantra (see Bk. ix on apparatus). The mercury comes 
off and killed silver remains behind." 

(2) The generic term for a barbarian .or a foreigner. 
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Copper-leaf is killed by being rubbed with 
lemon-juice, slilphurand mercury and roasted thrice 

55 

Iron 


There are three kinds of iron : namely, munda/w 
(wrought iron), tiksh«aw and kanta»* ; munda;« 
again is of 3 varieties : viz., mr/du, kuwMam and 
ka^ara;;z. 

That which easily melts, does not break and is 
glossy is mr/du; that which expands with difficulty 
when struck with a hamnii r is known as ku«Maw ; 
that which breaks when struck with a hammer and 
has a black fracture is ka^araw. 71-72 

Tikshwaw (properly cast-iron, steel) : there are 
6 varieties of it. One variety is rough and free 
from hair-like lines and has a quicksilver-like 
fracture and breaks when bent. Another variety 
.l>reaks with difficulty and presents a sharp edge. 

75-78 

Kantaw : there are 5 kinds of it, namely, 
bhramaka, chumbaka, karshaka, dravaka and roma- 
kanta. It possesses one, two, three, four and five 
faces and often many faces [with which to attract 
iron] and is of yellow, black and red colour respec- 
tively. The variety which makes all kinds of iron 
move about is called bhramaka, that which kisses 
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iron is called chumbaka, that which attracts iron is 
called karshaka^ that which at once melts the iron* 

is, called dravaka (lit. a solvent) and the fifth kind‘ 

is that which, when broken, shoots forth hair-like 
filaments. 84-89 

Mercury is like an intoxicated elephant and 
kantaw is like the bent hook wherewith to restrain 

it. The wise man digs it out of the mines. That 

which has remained exposed to the sun and the 
atmosphere is to be avoided.* 9^-93 

If water is kept in a vessel and oil poured over 
it and the oil does not spread about ; if asafoetida 
gives up its odour and decoction of neem (Melia 
azadirachta) its bitterness and milk, being boiled 
in it, does not overflow but rises high like a peak 
— if such be the characteristics of the vessel, know 
that it is made of kanta iron. 94 

Powdered iron is to be macerated awhile in the 
decoction of the three myrobalans, in cow’s urine 
and then to be mixed up with clarified butter and 
fried in an earthen vessel and stirred with an iron 
rod until a blade of straw thrown over it catches 
fire. The iron powder is to be pounded and the 
above process repeated five times. 


(i) Couplets 84-93 are taken bodily from Rasinava. 
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Or iron is roasted four times in a covered 
crucible with the decoction of the myrobalans and 
is reduced to *1100 powder.' 104- 105 

Leaves of tikshwa iron are repeatedly to be 
heated and plunged into water and then to be 
powdered in a stone mortar with an iron pestle 
* * * powder of iron thus obtained is to 

be roasted twenty times in a covered crucible in 
combination with mercury and sulphur, and after 
each roasting the powder of iron is to be pounded 
as directed above — iron thus reduced to ashes is to 
be used in medicine. 107-110 

Take one part of iron and twentieth part of its 
weight of cinnabar and rub them with lemon juicp 
and sour gruel and roast the mixture in a covered 
crucible. The operation being repeated 40 times, 
kanta»2, tiksh«a;« and mundaw are killed — of this 
there is no doubt. 113-114 

Take of mercury one part, sulphur two parts 
and iron powder three parts and rub them with the 
juice of the Indian aloe and after 6 hours transfer 
the mass to a brass-vessel and cover it with the 
leaves of the castor-oil plant. At the end of an 
hour and a half the mass will become heated. It is 

(x) The process is practically the same as that of Chakrapi»i, 
who ascribes it to Nag&rjuna. (See p. 62,) 
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then buried under a heap of paddy grains and 
taken out after three days and then powdered very 
fine and the contents passed through linen. ^ All 
the three varieties of iron are thus completely killed. 
Gold and other metals can be killed by this process 
after being reduced to fine powder like iron. 

134-137 

Rust of iron is to be heated and powdered till 
it is reduced to fine powder — this is called 
mawdura.® 147 

The qualities which reside in killed iron are 
also to be found in the rust of iron, hence the latter 
may be substituted for the treatment of diseases. * 

14S 


Tin 


Vangazw (tin) is of two kinds — kshurakaw and 
mijrakaw ; the former is endowed with superior 
qualities ; the latter cannot be recommended for 
medicinal uses. 153 


(1) **Rase*ndrasirasamgraha” has the same recipe with slight 
variations. Accordingto it the powder is so fine that it “floats on 
water like a duck.” Cf. below p. up. 

(2) Analysis of “ Manddra ” ; see Appendix I. 

(3) This couplet also occurs in Rasendras&rasamgraha. 
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Kshurakaw is white, soft, cool (to the touch) 
readily fusible and bright and does not clink (when 
struck). 154 

Murakaw is dirty white * * * This is 

an anthelmintic and a destroyer of the urinary dis- 
orders. 15^ 

Molten tin is dropped into the juice of Negundo 
vitex mixed with turmeric ; the process being 
repeated 3 times, the metal undergoes purification. • 

154-156 

Tinfoil is to be smeared with a paste of orpi- 
ment and the milky juice of Calotropis gigantea 
and then to be covered with the ashqs of the bark 
of Ficius religiosiis and Taniarindus Jndicus aoid 
roasted and then reduced to ashes. ^ 

Lead 

Slsaka/;/ (lead) is readily fusibhi, very heavy, 

(i) A few more recipes are given, in all of which orpiment 
plays an important part ; the one quoted below from Rasendra- 
sarasawgraha will yield the '• ash ” of tin in the shape of an oxide • 

' Melt tin in an earthen pot and to the molten metal add an equal 
weight of powdered turmeric and Ajovvan {Ptycho^is ajowan) and 
cumin seeds, and afterwords the ashes of the bark of Tamarindus 
Indiciis and Ficus religiosus and continue stirring over fire. The 
tin will be reduced to ashes.” 
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presents a bl^ck and bright appearance on fracture, 
is of foetid odour* and black exterior. 1 7 1 

Take ol lead 20 palas and apply strong heat 
to it and drop into the molten metal one karsa of 
mercury and throw into it one after another the 
ashes of Terminalia arjuna^ T. hell erica ^ pome- 
granate and Achyranthes aspera^ weighing one 
pala each. The mass being vigorously stirred with 
an iron spoon for 20 nights in succession, the metal 
is calcined yielding a bright red ash.* 176-179 

(1) Lead and brass (see below) are said to emit an offensive 
odour. In connection with this it is interesting to read Professor 
W. E. Ayrton’s address ** On the Smell of Metals ” — Brit. Assoc. 
R^. 1898, p. 772. Cf. also **Alch. Syr.” Trcd.^ 121, as well as the 
opening lines of the present Book describing tin and lead ” as, 
metals of foetid odour.” In the Syrian Alchemy '■ Silver is dis* 
tinguished from tin by its absence of foetid odour ” ; regarding this 
M, Berthelot very pointedly remarks : ” on voit que I’odeur ppopre 
que d^gagent les m^maux frott^s avec la main, ou bien au contact 
d’une mati^re organique, jouait un r 61 e important dans leur dtude 
chez les anciens auteurs ; importance que cette odeur a perdue^ 
aujourd’hui. — ”La Chimie au moyen Age” : T. ii. 121 (trad.) 

(2) The following process is given both in the *' Raseni^^a- 
chintAmani ” and " RasendrasArsawgraha” : ” Rub lead with the 
juice of Adhatoda vasica and melt it in an earthen pot add to it one 
fourth its weight of the ashes of Adhatoda and achyranthes aspera 
and stir the mass with a rod Adhatoda vasica and heat over a fire. 
Repeat the process seven times. The lead will be turned to 
vermiliondike powder.” 


8 
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Leaves of lead are to be smeared with a paste 
of orpiment and the milky juice of Calotropis 
gigantea and roasted in a covered crucible till the 
metal is entirely killed. 184 

Brass, Bell-Metal, &c. 

Pittala (brass) is of 2 kinds — ritika and kaka- 
tyindl ; the former on being heated and plunged 
into sour gruel turns copper-coloured. 192- 193 

Brass, which is heavy, soft, of yellow colour, 
capable of resisting strokes, is to be recommended. 

195 

Brass, which is light and of offensive odour, is 
not good for medicinal purposes. 196 

Brass, smeared with a paste of lemon juice, 
orpiment and sulphur and roasted 8 times, is re- 
duced to ashes. The process of killing brass is the 
same as that of copper. 201-202 

Ka^«sya (bell-metal) is made by melting together 
8 parts of copper and 2 parts of tin. 205 

It is completely killed by being roastad 5 timej 
wifki sulphur and orpiment. 210 

Vartaloha«i is produced from Ka;»sya, copper, 
pittala, iron and lead ; hence it is regarded by 

metallurgists as an alloy of 5 metals 

It is killed with the aid of sulphur ^and orpiment. 

212-216 
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BOOK VI 

Initiation into Discipleship 

[This chapter is full of directions for the mystic 
Tantric rites after the performance of which the 
pupil is to be initiated into the secrets of mercurial 
lore.] 

The instructor must be wise, experienced, well- 
versed in chemical processes, devoted to ^S'iva and 
his consort Parvati sober and patient^ The pupil 
should be full of reverence for his teacher, w^ell- 
behaved, truthful,’ hard-working, obedient, free from 
pride and conceit and strong in faith. 3-7 

Chemical operations are to be performed under 
the auspices of a ruler, who is God-fearing, who 
worships 5 'iva and Parvati and whose territory is 
free from anarchy ; and the Laboratory, to be 
•erected in the depth of a forest, should be spacious, 
furnished with 4 doors and adorned with the 
portraits of the Gods. *3-i5 

Take of gold-leaf 3 niskas in weight and quick- 
silver 9 niskas and rub them with acids for 3 hours. 
Make the amalgfkm into a phallus (emblem of ^'iva, 

the creative principle) the phallus 

to be worshipped in due form. By the mere sight 
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of the phallus of mercury, the sins accumulated by 
the killing of i,ooo Brahma^is and 10,000 cows are 
redeemed. 19-22 

The science of mercury was communicated by 
ilva himself and is to be imparted by the instructor 
to the disciple according to the prescribed rules 
with closed eyes. 30 

[Here follows an account of certain disgusting 
and obscene rites borrowed from Rasarwava and 
other Tantric works.] 

The apparatus and implements as also the 
ingredients required for chemical operations (see 
next Book) are also to be addressed in prayer 

and the names of the ,27 alchemists 

to be invoked. [See opening lines : Bk. i, p. 77.] 

53-61 

The science of mercury is to be strictly kept a 
secret .... if it is divulged, its efficacy is 
gone 70- 

BOOK VII 

On the Laboratory 

The Laboratory is to be erected in a. region^ 
which abounds in medicinal herbs and wells . . . 
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. . . it is to be furnished with the various 

apparatus. The phallus of mercury is to be placed 
in the east, furnaces to be arranged in the south- 
•east, instruments in the south-west ; washing oper- 
ations in the west ; drying in the north-west. 

The kosh/I apparatus for the ex- 
traction of essences, the water vessels, a pair of 
bellows and various other instruments are slso to 
be collected as also the threshing and pounding 
mortars, the pestles, sieves of various degrees of 
fineness, earth for the crucibles, charcoal, dried 
cow-dung cake, retorts made of glass, earth, iron 
•and conch-shells, ^ iron-pans, &c. i-i8 

Those who are truthful, free from temptations, 
given to the worship of Devas and Brahmawas, self- 
controlled and used to live upon proper diet and 
regimen — such are to be engaged in performing 
•chemical operations. 30 

Such herbalists as are not deceitful and are well- 
versed in the knowledge of the drugs and plants 
and in the language of many countries should be 
employed. 32 


{i) Probably lime crucibles and retorts are meant. 
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BOOK VIII 

On Technical Terms 

For the comprehension of ignorant physicians, 
Somadeva' is now expounding the technicalities as- 
made use of by experts. i 

The physician is entitled to half the share of 
prepared mercury and eighth part of medicated 
oils and ghee and seventh part of prepared iron 
and other metals. 2 

Mercuary, on being finely rubbed with melted 
sulphur and other minerals, attains the tint of 
collyrium and is called kajjali (see p. 61 ), which 
again on being rubbed wdth a liquid substance is- 
known as Rasapanka (lit. mud of mercury). 5-6* 

Tests for Killed Iron. 

Killed iron is that w hich in the shape impalpable 
powder floats on water and when rubbed betw^een 
the thumb and the fore-finger enters the lines;* 
which, on being mixed with treacle, ahrus honey 


(i) The author evidently reproduces this chapter from a 
standard work on the subject by Somadeva. There is a work. 
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and ghee and heated, does not revert to the natural 
state ; which floats on water like a duck and does 
not sink down even when heavy things like paddy 
grains are placed over it. (Cf. ante p. 1 1 1, foot-note). 

25-28 

Killed iron (or a general in killed metal) is 
that which on being heated with silver does not 
mix (or alloy) with it.* 29 

Antimony from Stibnite 

Nilanjana,® mixed with tlksh^ia^ (cast iron) and 
strongly heated several times, yields a superior 
kind of lead which is readily fusible and is of mild 
black colour. 38 

[Here follows a list of metaphorical expressions 
which are technically used.] 


named Rasendrachoiidmani by Somadeva. We hope to notice it 
in the second volume. 

(1) The Poona ed. has mixes with silver ; but 

the Benares and the K&smir Mss. read if does not mix 

with silver. The latter is no doubt the correct reading. 

(2) Stibnite. A synonym for it is souvirafijana. The “superior 
kind of lead” is evidently antimony. 
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Certain Other Technical Terms 

The resurrection of the dead is known as 
utthapana (lit. raising).^ 39 

The capacity of mercury to swalloW food [i. e. 
to combine with certain substances or to take up 
the qualities inherent in them] is known as grasa- 
manazw. 64 

Mercury, alloyed with one-sixty-fourth part of 
its weight of gold or silver acquires a mouth where- 
with to swallow even hard metals. 68-69 

Lepa, kshepa and kunta signify dhtoa i. e. 
smoke. By the process of lepa is meant the 
conversion of iron into gold or silver. 80 

The conversion of iron into gold or silver with 
the aid of mercury thrown into a smoky flame, 
emitting vapour, is known as dhumavedha (lit. 
pierced by smoke). 83 

The conversion of a small quantity of a metal 
into gold through the agency of mercury. . . . 

. . . .which has acquired a mouth (see j-loka 68), 

is called jabdavedha.® 84 

M tlic conversion of killed iron into the metallic state. 

(2) It is to be regretted that the details of the processes have 
been withheld. We have here sufficient indication of the belief in 
the transmutation of metals. The processes here mentioned are 
probably of the same nature as given in Rasirnava. 
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Somadeva collected these brilliant gems of tech- 
nical terms with great care from the ocean of 
mercurial lore and strung them into a necklace 
which adorns the best of physicians in assemblies. 

89 


BOOK IX 

On Apparatus the (YantrAs) * 

Somadeva will now give a brief account of the 
apparatus after having consulted innumerable works 
•on chemistry.* i 


DOLA YANTRAil/ 

Dola yantraw : a pot is half-filled with a liquid 
and a rod placed across its niouth from which is 
suspended the medicine tied in a piece of cloth. 
The liquid is allowed to boil and a second pot* 
inverted over the first. 3-4 

(1) Vide illustrations : Appendix II. 

(2) This chapter also is evidently quoted from the work of 
Somadeva. 

(3) Unless otherwise stated earthen pots are meant. 
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SVEDANf YANTRAJI/ 

Svedani yantraw : a pot with boiling water has 
its mouth covered with a piece of cloth and the 
substance to be steamed is placed on it and a 
second pot arranged in an inverted position over 
the rim of the first. 5 

PaTANA YANTRAJf 

Patana yantraw [lit. apparatus for sublimatioiy 
and distillation] : two vessels ate adjusted so that 
the neck of the one fits into that of the other. The 
junction of the necks is luted with a composition 
made of lime, raw sugar, rust of iron and buffalo’s 
milk. [Tedious details are given as to the exact 
measurement of the vessels.] 6-8’- 

Adhaspatana Yantram 

Adhaspatana yantra^w : a modification of the 
above apparatus in which the bottom of the upper 
vessel is smeared with the substance, the vapour 
or essence thereof condensing into the water of 
the lower one. Heat is applied on the top of the 
upper vessel by means of the fire of dried* cow- 
dung cakes. 9 
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Dheki Yantra^ 

Dheki yantra»« : below the neck of the pot is a 
hole into which is introduced the upper end of a 
bamboo tube, the lower end of it fitting into a 
brass vessel filled with water and made of two 
hemispherical halves. Mercury mixed wdth the 
proper ingredients is subjected to distillation till 
the receiver gets sufficiently heated. 1 1-14 

Valuka Yantraat (Sand-bath) 

Valuka y antra w (sand-bath : a glass flask with a 
long neck containing mercurials, is wrapped with 
several folds of cloth smeared with clay and then 
dried in the sun. The flask is buried up to three- 
fourths of its length in sand and placed in ai> 
earthen pot whilst another pot is inverted over it^ 
the rims of both being luted with clay. Heat is^ 
now applied till a straw' placed on its top gets- 
burnt. 34-3^ 

Lavaa^a Yantraj/ 

If in the above apparatus salt is substituted for 
sand, it is called lava;ia yantram (salt-bath). 38* 
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NalikI Yantraj/ 

If in the above an iron tube be substituted for 
the glass flask, it is called nalika yantram. 41 

Place the crucible containing chemicals inside 
a mass of sand and apply heat by means of cow- 
dung cakes. This is known as the Bhudhara 
yantra»2. 


TiRYAKPATANA YAMTRAAf 

Tiryakpatana yantraw (lit. distillation per des- 
censum) : place the chemicals in a vessel provided 
with a long tube, inserted in an inclined position, 
which enters the interior of another vessel arranged 
as receiver. The mouths of the vessels and the 
joints should be luted with clay. Now urge a 
strong fire at the bottom of the vessel containing 
the chemicals, whilst in the other vessel place cold 

water. This (process) is known as tiryakpatana^*. 

48-50 

ViDYADHARA YANTRAJIT 

Vidyadhara yantraiw is for the extraction of 
mercury from cinnabar. [Two earthen pots are 



HINDU CHEMISTRY 


I2S 


arranged as in the illustration. The upper one 
contains cold water and the mercury condenses at 
its bottom.] 57-58 

DHtPA Y ANTRAL 

Dhupa yantraw (lit. fumigating apparatus) : 
bars of iron are laid in a slanting position a little 
below the mouth of the lower vessel and gold-leaves 
are placed over them and at the bottom of the 
vessel is deposited a mixture of sulphur, realgar,, 
orpiment, etc., A second vessel, with its convexity 
turned upwards, covers the mouth of the lower one 
and the rims are luted with clay. Heat is now 
applied from below. This is called fumigation of 
gold-leaves. Silver may also be similarly treated. 

70-74 

[This chapter concludes with a detailed descrip* 
tion of mortars and pestles — their sizes, measure* 
ments, &c.] 


BOOK X 

On the Ingredients for Crucibles, &c. 

Earth which is heavy and of a pale colour, 
sugar or earth from an ant-hill or earth which has 
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been mixed with the burnt husks of paddy, fibres of 
the hemp plant, charcoal and horse-dung pounded 
in an iron mortar and also rust of iron are to be 
recommended for crucible-making. 5-6 

V;?/NTAKA Crucible 

A crucible of the shape of the fruit of br/njal 
( Solannm melong) to which is attached a tubulure, 
which is expanded towards its mouth like the 
flower of Datura s., . . . and which is either 12 or 
8 digits in length, is suitable for the extraction of 
the essence of calamine and other I'eadily fusible 
minerals. 23-24 

[The particular kind of crucible described here 
is the same as referred to in the extraction of zinc 
from calamine in the couplets 157-161, Bk. II.] 

[Here follows a tedious account of the different 
kinds of crucibles to be used for different chemical 
operations.] 

Calcination, Roasting, &c. 

When metals have undergone roasting they 
cannot be roasted to their former condition {i.e. 
they lose their own properties) and they acquire 
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superior qualities, fill up the lines in the fingers 
and do not sink in water.* 51 

A quadrangular pit 2 cubits in length, breadth 
and depth respectively is filled with 1,000 cow-dung 
cakes. The drugs to be roasted are. placed in one 
crucible ; this is covered with a second, the rims 
being luted with clay. The crucibles are deposited 
over the cow-dung cakes and 500 more thrown over 
them ; fire is now applied. 54“55 

[The description given above is that of a 
typical roasting pit. The size of the pit, as also 
the number of cow-dung cakes often varies accor- 
ding to requirements. It is unnecssary to reproduce 
the minutiw.'] 

The Metals 

The six metals are : gold, silver, copper, tin, 
lead and iron, Kawsya and pittala (see p. 114) 
are artificially made \i.e. alloys]. 70 

The Salts 

The six salts are ; samudraw (lit. derived from 
the -evaporation of sea-water) ; saindhava (or rock- 


(i> Cf. VIII. 25-28 ; also ibid. 39, pp. 118-119. 
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salt) ; viddimy sauvarchala, romaka and chulika 
lavawa/ 

The Alkalies 

The 3 alkalies are : carbonate of potash, carbo- 
nate of soda (trona or natron) and borax. 71 

The Oils 

[A list of plants is given from the seeds of 
which oil is expressed.] 73-75 

The Fats 

The fats of the jackal, the frog, the tortoise, the 
crab, the dolphin, the ox, the pig, man and also of 
the goat, the camel, the ass, the ship and the buf- 
falo are to be used. 76-77 

The Urines 

The urines of the elephant, the she-buffalo, the 
ass and the horse are to be used. (Cf. ante p. 30). 

78 

The Acids 

The acids are : rumex vesicarius, the citrons 


(i) A syn. for navas&ra (salammoniac), see p. 97. 
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and lemons, oxalis corniculata, tamarind, the acid 
exudation of cicer arietinum, zizyphus jujuba, 
pomegranate, averrhoa carambola — these are. the 
acids well suited for the purification, dissolution 
and killing of mercury and the minerals.^ 80-84 

The Earths 

Brick, red ochre, saline deposits, ashes, earth 
from ant-hills — these 5 kind of earth are recommend- 
ed by the experts. 85 


The Poisons 

Kdlakuta, aconite f^rox, sringika and the biles 
of animals are the chief poisons. 86 

The minor posions are : — gloriosa superba, 
strychnos nux vomica, nerium odorum, anacardium 
semicarpus, datura stramonium, calotropis 
gigantea} 

(1) See under Mineral Acids. 

(2) The information on the poisons is most elaborate in 

Susruta from whom our author evidently borrows the classification 
as given later on in Bk. XV ; namely : Wlf:, or 

vegetable, animal and artificial poison. It is worthy of note that 
opium is not included among the minor poisons. 

9 
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The Solvents 

Treacle, hdellium, abrus precatorious, clarified 
butter, honey, borax— these are used for helping 
the fusion of the most infusible metals and hence 
they are classed among the solvents. loo 


BOOK XI 

On the Purification of Mercury 

1 am now going to describe briefly the various 
processes for the purification of mercury after 
having consulted Rasarwava and other works. lo 
There are 3 natural impurities in quciksilver, 
visha (poison), vawhi (fire) and mala (dirt, dregs) 
and two artificial, due to its being alloyed with lead 
and tin.* 14-15 

(i) Cf. Rasendrachintamawi . 

“ Trades-people fraudulently adulterate quicksilver with lead 
and tin, hence it is to be freed from these artificial defects [impu- 
rities] by means of three distillations " as given above under 
Tiryakp&tan^ (p. 124). 
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Hence for the purification of mercury, the oper- 
ations (nartied below) are to be undertaken with the 
aid of appliances and skilled assistants. 20 

In an auspicious day and under the influence of 
a benign star, a quantity of mercury weighing 2,000 
or 1,000 or 100 or 18 or 10 paias is to be taken and 
the operation begun. 21-22 

[It is useless to enter into the details of the 
several processes described here ; they are more or 
less repetitions of what has already been given.] 
Patanavidhi : [purification of mercury by distill- 
ation as described in the foot note p. 130.]^ 33 


Fixation of Mercury. 

Rasavandha : processes for destroying the 
fluidity of mercury : 

Take mercury and one-fourth its weight of 
killed gold and w’ith the addition of sulphur make 
a ball. Now' add an equal w^eight of sulphur and 
roast the mass in a covered crucible.^ 72 

The mercury thus treated is afterwards killed 


(i) In other ^orks a ^lass retort is recommended. 
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with six times its weight of sulphur.' 73 

Incineration of Mercury 

[The chapter concludes with certain recipes for 
the killing of mercury, with the aid of purely 
vegetable products.] 

Mercury, roasted in a covered crucible with 
asafoetida, which has been previously digested in 
the milky juice of ficus oppositifolia, is reduced to 
ashes.*'' 1 1 1 

Andropogon serratus and clitorea ternatea 
are to be pounded in a mortar with sour gruel and 
with the paste thus formed, mercury is to be tri- 
turated and digested 7 times and finally roasted in 


(1) The shining reddish brown crystalline sublimate of sulphide 
of mercury thus obtained is a favourite and frequently-used remedy 
with the Hindu physicians. It is reputed to be a panacea for a 
variety of ills that flesh is heir to. In the “ Rasendrachintamawi,” 

Rasendrasarasamgraha” and other treatises, this preparation is 
described as “ Makaradhvaj” and " Rasasindura ” (lit. minium-like 
mercury). From the supposed presence of gold it is often named 
Svar«asindura” (lit. gold and vermilion). During sublimation, the 
gold of course is left behind. The general belief is that by associa- 
tion with gold the mercury acquires most potent efficacy. A later 
work, Rasapradipa, is sceptical about the part which gold plays 
and recommends its being left out. 

( 2 ) 5arngadhara also gives a similar recipe. 
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a covered crucible after addition of fresh quantities 
of the above paste. The mercury is reduced to 
ashes, resembling salt. 112-113 

The seeds of achyranthes aspera and ricinus 
communis are to be pounded together. The mer- 
cury is to be placed inside the powder and the 
mass roasted as before. The mercury is reduced 
to ashes. ‘ 114 

Purified mercury is to be preserved i;i the hol- 
low of a horn or tooth or of bamboo. 1 19 

***** 

Here ends chapter XI of “ Rasaratnasamuch- 
chaya,” which treats of the purification fixation and 
incineration of mercury. 

Notes on the Minerals 

Diamond : Belief in the combustibility, of 
diamond {yide pp.101-2) was an accepted creed with 

(i) Cf. Rasendrachint^mani, which evidiently quotes from a Tan- 
tric work : ** O Goddess, I shall now enumerate the substances which 
kfll mercury, without the use of sulphur.” A list of plants is 
given of which any ten may be employed at a time for the roasting^ 
operation. The names of tlie following among others occur in the 
list ; vitis quadrangularis, andropogon serratus, plumbago 
neylanica, clitorea ternatea, milky juice of calatropis gigantea and 
of euphorbia neriifolia ; vitex negundo, datura stromonium, 
achyranthes aspera^ ficus oppositifolia and tinospora cordifolia 


*34 


HINDU CHEMISTRY 


the Hindu latro-Chemists. The reader will find 
much useful information in the followng extract. 

‘This combustibility of the diamond appears to 
have been observed at an early period, although 
the fact does not seem to have attracted the general 
attention of the older chemists, as statements of a 
contrary character arc recorded by them. Thus, 
for instance, Kunkel states that his father, at the 
command of Duke Frederick of Holstein, heated 
diamonds in his gold-melting furnace, for nearly 
thirty week*s, without their undergoing any change. 
It is to Newton, however, that w'e owe the first 
argument which went to prove that the diamond 
was capable of undergoing combustion on account 
of its high refractive power, a property characteris- 
tic of the class of oily bodies. In the second book 
of his Opticks, Newton says upon the subject. 
Again the refraction of camphire, oyl-olive, lint- 
seed oyl, spirit of turpentine and amber, which 
are fat sulphureous unctuous bodies, and a diamond, 
which probably is an unctuous substance coagulated, 
have their refractive powders in proportion to one 
another as their densities without any considerable 
variation.^’ The conclusion to which Newton was 
led by theoretical considerations w^as experimentally 
proved to be correct in the year 1694-5 by Averami 
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and Targionr, members of the Academia del Cimento, 
who, at the request of the Grand Duke Cosmo III., of 
Tuscany, placed a diamond in the focus of a large 
burning-glass and observed that it entirely disap- 
peared. Francis I., who is said to have received 
from an alchemist an anonymous receipt for melting 
diamonds, exposed, in the year 1751, diamonds 
and rubies of the value of 6,000 gulden for twenty- 
four hours to the action of a powerful fire ; the 
rubies were found unaltered, but the diamonds had 
altogether disappeared. The volatilization of the 
diamond by means of heat was from this time 
forwad made the subject of numerous experiments. 
Thus, Darcet observed in 1766 that diamonds dis- 
appear when they are heated in a cupel-furnace, 
even in closed crucibles, but, continuing his experi- 
ments at the request of the Paris Academy, he, 
together with Rouelle, found that when heated 
in perfectly hermetically-sealed vessels, the diamond 
did not disappear. Macquer, in the year 1771, 
was the first to observe that when the diamond 
undergoes volatilization it appears to be surround- 
ed by a flame. In conjunction with Cadet and 
Lavoisier, he afterwards found that a true com- 
bustion takes place. In continuation of these ex- 
periments Lavoisier, together with Macquer, Cadet, 
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Brisson, and Baume,^ placed a diamohd in a glass 
vessel containing air collected over mercury, and 
on igniting the diamond by means of a burning- 
glass, they found that carbonic acid gas was pro- 
duced.’^ — Roscoe and schor. Vol i. pp. 658-59. 

Mr. T. H. Holland, F.G.S., A.R.S.M., of the Geo- 
logical Survey of India, to w^hom w'^as submitted 
the translation of the descriptions of the minerals 
{yide pp. 79“ 1 00), has favoured me with his opinion, 
w^hich is reproduced below’ in his owm words. It 
wdll, to a certain extent, help in the identification 
of the minerals. 

I have appended notes giving suggestions 
W’hich may help to explain some of the passages, 
but the majority of descriptions are altogether too 
vague to permit identification of the minerals. 
The names of minerals already given are pre- 
sumably recognised translations ; for the descrip- 
tions accompanying the names might just as w^ell, 
in many instances, apply to several minerals known 
in this country. 

“ Vaikranta. has 8 faces and 6 angles” &c., 
(P- ^3) possibly refers to a mineral crystallizing in 
the octahedral form, and of the many minerals 
crystallizing in this form the family of spinels is 

(i) Lavqisier ; CBuvres, tome ii.*38, 64! 
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more likely lo exhibit the great range of colours 
given. 

White ” — Unknown. 

“ Red ” — Ruby spinel. 

“Yellow’^ — Rubicelle (orange to yellow): dys- 
luite (yellowish brown). 

** Blue” — Almandine (violet). 

“ Grass-green ” — chlorospinel, hercynite (black 
when massive, green by transmitted light and in 
powder), pleonaste (dark -green) ; 

black” — magnetite, gahnite, franklinite &c. ; 

“ variegated ” — some magnesia spinels ; 

8 Faces and 6 angels” might possibly also refer 
to the hexagonal prism with basal planes, a com- 
mon form of corundum, which gives the variety of 
colours referred to even more perfectly than the 
spinels. 

But the remarks on p. 104 as to the lique- 
faction ” of this mineral, cannot apply to either 
spinel or corundum. Unless there is some failure 
to appreciate the original meaning the statements 
are non.sensical. 

Makshikaw (pyrites) .... Pyrites is of 
two kinds — ^golden and silvery; the former is a 
native of Kanauj, and is of golden yellow colour. 
The silvery pyrites is associated with stones and 
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is of inferior quality.’^ 

Miikshika repeatedly steeped in [organic sub- 
stances] and gently roasted in a crucible yields an 
essence of the appearance [in the shape] of copper’ " 

(p. 84.) 

Iron pyrites [Fe S^] is brass-yellow in colour, 
and its dimorphous form marcasite is pale bronze- 
yellow ; but there are other pyrite-like minerals 
which are silvery white ; for instance, cobaltite 
(Co Sg. Co. AsJ, smaltite (Co As.^), lollingite (Fe As.^ 
with S) and leucopyrite (Fe, As*). Iron pyrites 
roasted in air would give a red residue of Fe^ O,. 
But it seems more likely that the “ golden-yellow ” 
variety is copper-pyrite, which has a deep yellow 
colour and besides w’hich iron-pyrite when freshly 
fractured would appear almost silvery in colour. 
In that case the essence of the appearance of 
copper ” might be the metal itself.^ 

** Sasyaka (blue vitriol) has the play of colours 
in the throat of the peacock.” (p. 86.) 

The experiments referred to might apply to any 
copper compound. There is a copper ore, bornite 
or erubescite (Cu, Fe S,), which, on account of its 


(i) Vimala (pp. S4-85) would appear also to be a variety of pyrites. 
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peculiar colour and iridescence, is known as 
‘‘peacock^* ore. It occurs in several parts of India 

Gairika: hematite, wdiich is red and often hard, 
and limonite which is yellow or brown, both occur 
in the form of ochres. 

‘ KawkushMa/« is produced at the foot of th(* 
Himalayas . . . it is of w'hite and yellow' colour 

and is a strong purgative. 

Possibly an efflorescence of magnesium sulphate 
or sodium sulphate ; both are not uncommon. The 
yellow colour might be due to admixture with 
ferruginous dirt due to oxidation of ^the ferrous 
sulphate produced by similar causes with the other 
sulphates. 

VajraTw : the remarks “ 8 faces and 6 corners ” 
would be correct for an octahedral crystal of 
diamond ; but I know' of no crystal form w'hich has 
at the same time 8 angles,^' The faces of th(‘ 
diamond are frequently rounded, w hich may account 
for the statements about the ** female” and “ neuter” 
diamonds. Many transparent minerals give a 
play of colours through either schillerization or 
refraction ; but the diamond is of course particularly 
noticeable on account of its high dispersive power.” 

The following extracts from Ball’s ” Economic 
Geology of India” will also throw' considerable 
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light on this subject. It will be seen how in India 
the traditions of the technical arts of which we get 
vivid glimpses in the Rasfirwava have been pre- 
served even toefar own days from time immemorial. 

Rajputana — Copper ores are found in several 
of the independent States of Rajputana, and also 
in the British district of Ajmir. Mining has been 
practised on a large scale, but at present the trade 
of miner is becoming extinct and the operations, 
which are only carried on in a few of the localities 
are of a very petty nature. 

“ The names of the States in which there are 
mines are as follows : Alwar, Bhartpur, Jaipur, 
Udepur, Bundi and Bikanir. 

“ Alwar State. — According to Mr. Hacket there 
are ancient copper mines at the following localities 
in this state : Daribo, Indawas, Bhangarh, Kusal- 
garh, Beghani, Pratabgarh, Tassing, and jasing- 
pura. The most important of this is the first. 

Deribo. — The mine is situated on a sharp 
anticlinal bend in a thin band of black slates inter- 
calated in the Alwar quartzites. There appears to 
be no true lode ; the one, which is pyrites mixed 
with arsenical iron, occurs irregularly disseminated 
through the black slates, a few specks and stains 
only being seen in the quartzites ; occasionally rich 
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nests of ore were met with From an 

interesting account by Major Cadell, the following 
facts regarding the manufacture have been ex- 
tracted. The ore, as usual in the native process, 
is pounded, made up into balls with cow-dung, 
roasted, and then smelted in a closed furnace and 
refined in an open charcoal fire. Thirty pounds 
of ore require four times that quantity of charcoal 
and yield 5^ pounds of metal, or 16.6 per cent. 
During the last 12 years the average annual out- 
turn has been only 3 tons 8 cwts., and it is dimin- 
ishing owdng to the influx of European copper. 

“ Singhana (Jaipore State). — The copper mines 
at Singhana are situated in rocks belonging to the 
Arvali series. The earliest account of these mines, 
which is believed to have been by Captain Boilcan, 
was published in the year 1831. .The principal 
productions w^ere copper, blue vitriol or copper 
' sulphate, alum, and an ore of cobalt called sekta 
or saita. 

“ The mines are described as being tortuous 
and of great extent ; at the working faces it was 
the custom to light fires’ w^hich caused the rock to 
split up. Lamps were used which the miners 
carried on their heads and with a gad and hammer 
extracted the ore. The principal ore found appears 
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to have been pyrites. Tt was sold retail by auction 
to the proprietors of different furnaces. 

“ The pounding or crushing was effected on a 
stone anvil with a hammer weighing eight or ten 
seers ; when completely reduced to powder the 
ore was made up into balls with cow-dung and 
roasted. The blast furnaces {^vide illustrations) 
were prepart'd in the following manner. A quantity 
of common sand was spread on the door of a 
circular hut, in the centre of which a depression, 
12 to 15 inches in diameter and 2 or 3 inches deep, 
was made ; in this a layer of fine sand and another 
of ashes were laid to prevent the metal from 
adhering to the bottom of the receiver ; two clay 
nozzles or tuyers w^ere then placed on opposite 
sides of this hollow* and a third between them, 
leaving the fourth side vacant for the slag to escape. 
The nozzles were then connected by moist - clay 
and a circular rim of mud, a fe‘w inches in height, 
w as raised, on which three annular vessels of fire- 
clay were placed to form the body of the furnace, 
each of these w^as 15 inches in external diameter, 
10 inches high, and 3 inches thick. They were used 
repeatedly, but the low'er part of the furnace had 
to be reconstructed for every charge. The bellows 
were simply goat-skins connected wdth the nozzles, 
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and were worked by the families of the smelters. 
After a preliminary firing, to dry the mud, the 
furnace was charged wdth charcoal, roasted ore 
and iron slag, the latter being employed as a flux. 

In a day of nine or ten hours’ duration, 3 
maunds of charcoal, 2J of the roasted ore, and 2 of 
the iron slag w^ere consumed. The slag was drawn 
off and the smelted copper which had accumulated 
at the bottom of the furnace w as removed on the 
following day. It w^as then re-melted and refined 
in an open furnace under a strong bla^;t from bel- 
low\s, and cast into small bars or ingots, which 
were subsequently removed to the Mint and cut 
up and fashioned into coins. 

“The ore was said to yield only from to 2i to 
7i per cent, of metal, but the profits must have 
been not inconsiderable as the Khetri Raja is said 
to have claimed one-sixth of the value of the copper 
in addition to Rs. 14,000 received for the lease. 
The quality of the metal is said to have been 
inferior to that of Basaw^ar, this being attributed to 

the use of the iron slag as a flux 

. . . Considerable quantities of blue vitriol 

(copper sulphate), alum, and copperas (iron sul- 
phate) are manufactured from the descomposed 
slate and refuse of the mines. The slates are 
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steeped in water, which is afterwards evaporated 
in large iron vessels, when the blue vitriol, is 
crystallized out, afterwards the alum, and lastly the 
copperas. Mr. Mallet found traces of nickel and 
cobalt in all three of these substances. 

“ Copper smelting in the Singhbhum District 
(Bengal). — Indications exist of mining and smel- 
ting having been carried on in this region from a very 
early period, and the evidence available, points to 
the Seraks or lay Jains as. being the persons who, 
perhaps 2,000 years ago, initiated the mining.* 
The number and extent of the ancient workings 
testify to the assiduity with which every sign of the 
presence of ore was exploited by these early 
pioneers and those who follow them up to recent 
times.’* 

The Treatise on Alchemy attributed to Bubacar 
(loth to nth century A. D.) also contains many 
similar descriptions of the gems and minerals ; 
specially noticeable is the classification according 
to sex — male and female (cf. Bk. IV, 27-28, p. 100). 
We append below' one or two short extracts. 

“Viennent ensuite les treize genres de pierres, 
savoir: les marcassites, les magn^sies, les tuties. 


(i ) Proc. As. Soc. Bengal, June 1869, p. 170. 
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Tazur (lapis lazuli ou cinabre?), Th^matite, le gypse, 
etc., et tpute une suite de mineraux d^signes sous 
des noms arabes. Parmi les marcassites (sulfures), 
on distingue la blanche, pareille h. Targent ; la rouge 
ou cuivr^e ; la noire, couleur de fer ; la doree, etc. 

“ Les magn^sies ^ sont aussi de differente 
couleur. Tune noire, dont la cassure .est cristalline,'^ 
une autre ferrugineuse, etc. Une varietc^ est dite 
m^le ; une autre, avec des yeux brillants, est appel^e 
femelle ; c’ est la mellleure de toutes. 

“ Les tuties * sont de difEerentes couleurs : verte, 
jaune, blanche, etc.^’ 

“ La classe des vitriols (atramenta) comprend 
six esp^ces : Celui qui sert h faire du noir, le blanc, 
le calcantum, Ic calcande, le calcathar, et le 
surianum. II y en a un jaune, employe par les 
orf^vres ; un vert mele de terre, employ^ par les 
m^gissiers, etc.” — “ La Chimie au moyen age,” T. I., 

307- 


(1) Ce mot d^signait certains sulfures et oxydes m^talliques, 
tels que les oxydes de fer magnetique, le bioxyde de manganese, 
etc. 

(2) Offre des yeux brillants. 

(3) Oxydes et minerals de zinc, renfermant du cuivre. 


10 
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Alum and Green Vitriol 

Dutt speaking of alum states : it is not men- 
tioned by Sujruta, in his list of metallics, but later 
writers give its synonyms and uses/’ This is 
evidently incorrect. Alum, with green vitriol, is 
distinctly referred to in the Su.rruta, e. g : 

Sutra, xxxvi, 12. 

In the above .yloka surdshtrajd, lit., begot of 
Surashtra (modern Surat), is used in the sense of 
alum. From the ancient times the earth of 
Surat ” has been known to yield this mineral. 
Amara Siwha in his Lexicon, written sometime 
between 400-600 A. D.,‘ gives among others the 
following synonyms of alum : — kri;«kshi, tuvari and 
sunlshtraja. “ Rasaratnasamuchchya ” also gives the 
same synonyms, (Bk. in., 59-62). The manu- 
facture of alum survives to our own days, as the 
following description will sho\y : 

“ Alum shales, so called, are of rare occurrence 
in peninsular India, and, so far as it known, the 

(i) The lowermost limit of his age may be taken about 948 
A. D. as made out from an inscription in Budh Gaya. 
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only considerable native manufacture is situated 

in Rajputana ; but as will be gathered from what 
follows, the tertiary rocks of the extra-peninsular 
regions often contain such shales. 

“ In two localities lumps of alum... occur 
naturally in sufficient abundance to be a regular 
article of export. 

“ Alum is principally used as a mordant in 
dyeing, but as a drug its employment is extensive 
in India. 

“ Behar. — Captain Sherwill in 1846 ^ stated 
that a small quantity of alum was manufactured 
from slates obtained in the district of Shahabad ; 
these rocks, it is believed, belonged to the Bijigrah 
pyritous shales of the Kaimur group of the Vin- 
dhyan series. 

“ The alum was sold at the high price of one 
rupee per tola ; it was identical with the salajit of 
Nepal. Copperas or iron sulphate is obtained in 
the same region, which is situated to the north of 
Rotasgarh, and to the west of the Sone. 

“ Rajputana, Khetri, and Singhana. — In connec- 
tion with the copper mines at the above localities 


Ci) Joiirn. As. Soc. XV., p. 58. 



148 


HINDU CHEMISTRY 


there arc manufactories which turn out consider- 
able quantities of blue vitriol (copper sulphate), 
copperas (iron sulphate), and alum. The process 
has been very fully described and illustrated by 
Colonel Brooke. In 1864 there were twenty of these 
factories at Khetri and about double the number 
at Singhana. The broken shale from the mine 
which contains the salts is placed in earthen 
gharas, together with the crusts from the refuse 
heaps of previous lixiviations and water is added. 
The gharas are arranged on ledges prepared for 
the purpose on the heaps of refuse, as will be seen 
by reference to the wood-cut (vide illustrations). 
Each charge of shale is exposed to three 
changes of water and the water itself is changed 
from one ghara to another till it has taken up the 
sulphates from seven different steepings. It is 
then of a thick dirty-bluish colour and is taken to 
the boiling house, where it is boiled in earthen 
gharas ; when sufficiently concentrated it is left to 
cool, and thin sticks being introduced the blue 
vitriol crystallizes on them. The mother liquor 
is then poured off and again boiled, and on the 
addition of saltpetre, the alum crystallizes at the 
bottom of the vessel. The residual sulphates still 
in solution, are allowed to crystallize out by eX- 
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posing the mixture to the sun. 

***** 

“ CuTCH. — There are numerous accounts of 
the manufacture of alum in Cutch. The earliest is 
by Captain Me Murdo, who states that before 1818 
the exports of alum amounted in some years to 
several hundred thousand maunds, which chiefly 
went to Guzerat and Bombay to be employed in 
dyeing. The following account by Mr. Wynne is 
the most recent and complete. The site of the 
operations is at Mhurr or Madh. 

“The rock containing the materials is a pyritous 
dark-gray or black shale, which is in close associa- 
tion with a soft aluminous pseudo-breccia of the 
sub-nummulitic group, 

“This shale is excavated from pits and is expos- 
ed for four months, a slow combustion taking place 
owing to the decomposition of the pyrites. 

“ It is then spread in squares resembling salt 
pans and sprinkled with water. After about 12 
days it consolidates into efflorescing mammillated 
crystalline plates or crusts called phitkari-ka-^bij or 
seed of alum. These crusts are boiled in large 
iron vessels (luted inside with lime), together w^ith 
saltpetre (or other potash salt), in the proportion 
of 15 of ^alum seed' to 6 of the latter ; when it has 
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settled, the liquor is placed in small earthen vessels 
somewhat the shape of flower-pots, and crystalliza- 
tion takes place in three days. These crystals are 
again boiled one or more times to concentrate the 
solution, which is finally ladled into large thin 
bladder-shaped earthen mutkas or ghards with 
small mouth ; these are sunk into the ground to 
prevent their breaking, and in five days the alum 
is found crystallized in masses. The vessels are 
then broken and the alum is stored. 

“ Alum is also manufactured from the water of 
a hot spring north of Mhurr. The impure salt- 
petre, which is employed to supply the second 
base in the above-mentioned manner, is obtained by 
lixiviation of village refuse.*' (Ball's “ Economic 
Geology”, pp. 431-33)- 

Iron Sulphate. — The green vitriol or cop- 
peras of commerce which is known to the natives 
as kahi and hara kdsisy is produced principally from 
the so-called alum shales from which alum is pre- 
pared. As is the case also with alum, copperas is 
found sometimes as a natural exudation upon alum 
shales and other rocks which include iron pyrites. 

“ This native copperas goes by several different 
names in India, according to the nature of the 
other substances with which it is combined. 
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“ Behar. — In the year 1833, Mr. J. Stevejison 
published an analysis of native sulphate of iron 
obtained from Behar, which was at that time used 
by- the native dyers of Patna. 

He found that it consisted of — 


Iron sulphate .... 39’o 

,, peroxide .... 360 

Magnesia ..... 230 

Loss ..... 20 

ibid p. 419. 100*0 


Hindu Chemistry-20 
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tempering of steel. The blades of Damascus were 
held in high esteem but it was from India that the 
Persians and, through them, the Arabs learnt the 
secret of the operation.' 

The wrought-iron pillar close to the Kutub near 
Delhi which weighs ten tons and is some 1500 
years old ; the huge iron girders at Puri ; the orna- 
mental gates of Somnath and the 24-ft wrought- 
iron gun at Nurvar — ^are monuments of a bye-gone 
art and bear silent but eloquent testimony to the 
marvellous metallurgical skill attained by the 
Hindus. Regarding the Kutab pillar, Fergusson 
says : “It has not, however, been yet correctly 
a.scertained what its age really is. There is an ins- 
cription upon it, but without a date. From the 
form of its alphabet, Prinsep ascribed it to the 3rd 
or 4th century ; Bhau Daji, on the ^same evidence, 
to the end of the 5th or beginning of the 6th 
century. The truth probably lies between the two. 
Our own conviction is that it belongs to one of the 
Chandra Rajas of the Gupta dynasty, either subse- 
quently to A., D. 363 or A. D. 400. 

(i) Vide Trempe du Per Indian : “ Elle a d^couverte par 
les Indians at axpos^a par las Parses, at c’est da ceux-ci qu’elle 
nous est venue.” — Berthelot : “Coll. Alch Grec.,” T. 3, trad. p. 332. 
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Taking A. D. 400 as a mean date — and it 
certainly is not far from the truth — it opens our eye 
to an unsuspected state of affairs to find the 
Hindus at that age capable of forging a bar of iron 
larger than any that have been forged even in 
Europe up to a very late date, and not frequently 
even now. As we find them, however, a few cen- 
turies afterwards using bars as long as this lat in 
roofing the porch of the temple at Kanaruc, we 
must now believe that they were much more 
.familiar with the use of this metal than they after- 
wards became. It is almost equally startling to 
find that after an exposure to wind and rain for 
fourteen centuries, it is unrusted, and the capital 
and inscription are as clear and as sharp now as 
when put up fourteen centuries ago. 

‘‘There is no mistake about the pillar being of 
pure iron. Gen. Cunningham had a bit of it 
analysed in India by Dr. Murray, and another por- 
tion was analysed in the School of Mines here by 
Dr. Percy. Both found it pure malleable iron with- 
out any alloy.*’ “Hist, of Indian anjl Eastern 
Architecture,” p. 508 ; ed 1899. 

The Ritter Cecil von Schwarz, who was for 
sometime in charge of the Bengal Iron Works 
Company, thus speaks of the superior iron smelting 
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industry in India : — 

“It is well-known by every manufacturer of 
crucible cast-steel how difficult it is sometimes to 
get the exact degree of hardness to suit certain 
purposes, especially with reference to steel for 
cutting the blades, etc., With the ordinary process, 
endeavours are made to reach the required degree 
of hardness by selecting such raw materials as on 
an average have the required contents of carbon in 
order to correspond with the required degree of 
hardness as far as possible. The natives [of India] • 
reached this degree by introducing into their cast- 
steel an excess of carbon, by taking this excess 
gradually away afterwards, by means of the slow 
tempering process, having it thus completely in 
their power to attain the extact degree by interrup- 
ting this de-carbonsing process exactly at the pro- 
per time in order to cast steel of a quality exactly 
suitable for the purpose.^^ 


Zinc 

The extraction of zinc from the ores can be 
followed in every detail from the account left us 
both in “ Rasilrwava'' and “Rasaratnasamuchchaya.^"' 
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^'Rasaka” is mentioned in Rasarwava as the mine- 
ral which turns copper into gold (p. 71). We have 
also in the succeeding couplets a process described 
for the reduction of the ore. This process is so 
elaborately given in R. R. S. that it may be cjuoted 
almost verbatim in any treatise on modern chemis- 
try ; it is practically the same as distillation per 
descensum — the flame of bluish tint issuing from 
the mouth of the crucible indicates the combustion 
of carbon monoxide, so often observed in metallur- 
gical operations.^ (See p. 88). 

From the time of the Su^^ruta to that of R. R. S., 
we find all along six metals recognised (see pp. 48 
and 127) and the last work distinctly mentions brass 
and bell-metal as simply alloys. Owing to the 
veneration paid to ancient authorities, the Indian 
alchemists had at first some hesitation in classing 
“the essence of the lustre of tin (p. 71) as 

a separate metal. In the medical Lexicon ascribed 
to king Madanapala and written about the year 

(i) Cf. “A mixture of 2 parts of ground roasted ore and i 
part of coal dust is brought into the retorts, each holding about 
40 R)s. of the mixture. As soon as the temperature has risen high 
enough, the reduction begins and carbon monoxide is evolved and 
burns from the end of the clay adapter ivith a blue flame (the italics, 
are ours). Rostroe and Schorlemmer’s Chemistry, Vol. ii., Pt. 1 
p. 255, ed. . 1879. 
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(i) Cf. “A mixture of 2 parts of ground roasted ore and i 
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p. 255, ed. 1879. 
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1374 A. D„ ^ zinc is, however, distinctly recognised 
as a metal under the designation of Jasada, ^ 

It it evident rasaka is the cadipkt of Dioscorid- 
es and Pliny and tutia of the alchemists of the 
middle ages. 7 'he pseudo-Basil Valentine writing 
about 1600 A. I), uses the word zinc but “he does 
not appear to have classed it with the metals 
proper.” Paracelsus mentions zinc sometimes as a 
metal and sometimes as a bastard or j^;«/-metal, 
but it is doubtful whether he had any distinct no- 
tion of its true character specially as he says, ‘‘it 
has no malleability” (keine malleabilitat hat er) or 
of the ore which yielded it.* “Libavius was the 
first to investigate the properties of zinc more 
exactly, although he was not aware that the metal 
was derived from the ore known as calamine. He 
states that a peculiar kind of tin is found in the 
East Indies called Calaem. Some of this was 
brought to Holland and came into his ha^nds.” 
(Roscoe and Schorlemmer). 

The terms rasaka, kharpara, kharpara-tuttha 


(i) Roth : “Indischen Studien,” XIV, 399 ; also Biihler ; 
Intro, to Manu, CXXV. 

(^) I 

( “ Gesch. d. Chemie,” IV, 116. 
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and tuttha are all applied to calamine, while tuttha 
sometimes stands for blue vitriol as well. Some 
writers have, however, mistaken kharpara 
for blue vitriol, but R. R. S. is very explicit on 
this point. The name tutenague by which Chinese 
zinc was known in commerce is evidently derived 
from the Tamil tatanagam. “ In Persian, sulphate of 
zinc is called suffed (white) tutia ; sulphate of 
copper, neela (blue) tutia ; and sulphate of iron, 
hura (green) tutia ; so, in Avicenna, different 
kinds are described under this name, which occurs 
also in Geber ’’ (Royle). Both the Tamil tatana- 
gam and the Persian tutia are probably corruptions 
of the Sanskrit word tuttham. At the beginning 
of the last century the Baron de Sacy was at con- 
siderable pains in tracing the history of tutia. In 
a note appended to certain extracts from Kazwini, 
the “ oriental Pliny,^^ the learned Frenchman gives 
the following description of tutia. The account 
necessarily involves some digressions on the 
Aristotelian theory of the formation of dew, hail- 
stone, metals, &c., and the reader may with ad- 
vantage compare it with that of the Vabeshika 
Philosophy. (Chap, i, pp. 1-12). 

“ Le khar-sini est aussi T\omm€ fer de la Chine 
. . . et or cru . . Je crois que ce m 6 me 
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metal est aussi designe sous les noms de djosd ou 
djost dans Tlnde, de tutie fossile . . chez 

les Arabes, enfin ^esprit de tutie .... 
dans V Ayin Acheri, et que c^est la toutenague, 
dont il y a plusieurs variet^s plus ou moins 
analogues au zinc. 

“Je vais rapporter, pour mettre le lecteur \ 
portee de juger de ma conjecture, ce que je trouve 
dans le Dictionnaire des medicarnens simples par 
Ebn-Beitar, sur les diverses esp^jces de tutie fossile, 
et un article curieux de \ Ayin Acbiriy omis pour 
la tresgrande partie dans la traduction angloise de 
M. Gladwin ; j'en donnerai le texte d’apr^s deux 
manuscrits de cet ouvrage, dont Tun m^appartient, 
et Tautre faisoit autrefois partie de la biblioth^que 
de feu M. Langles et d’apres le Traits de mede- 
cine, dedie au prince Dara-schekouh, ou il se 
trouve tout entier (manuscrit de M. Brueix, acquis 
par la biblioth^que du Roi, n.° 16, fob 62 et suiv.) 
Je joindrai k cela ce que dit Kazwini de la forma- 
tion du khar-sini et de ses usages m^dicaux et 
economiques, laissant aux mineralogistes k juger 
si, dans ces descriptions melees d'hypoth^ses 
arbitraires, et de quelques traits .suspects de char- 
latanisme, on peut reconnoitre la toutenague. 

“ Voici d’abord le passage d’ Ebn-Beitar. 
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“ Edu-Wafid dit ; il y a deux esp^ces de tuties ; 
Tune se trouve dans les mines, I’autre dans les 
fourneaux ou Ton fond le cuivre, comme la cadmie ; 
cette derni^re esp^ce est ce que les Grecs nom- 
ment pompholyx. Quant k la tutie fossile, il y en 
a trois variet^s ; Tune blanche, I’autre verdatre, 
la derni^re d’un jaune fortement rougektre. Les 
mines de celle-ci sont dans les contrees maritimes 
de la mer de Hind et de Sind : la meilleure est 
celle qui semble au coup-d’ceil couverte de sel ; 
apr^s celle-ci, la june ; quant k la blanche, elle 
a quel que chose de graveleux .... : et 

est percee : on Tapporte de la Chine. I.a tutie 
blanche est la plus fine de toutes les varietes et la 
verte, la plus grossi^re ; quant k la tutie des for- 
neaux, Dioscoride dit, livre V.e. : Le pompholyxy 
qui est la tutie, differ e du spodion 

‘T/ Ayin Acberi expose la formation des 
mineraux et celle des metaux en particulier, 
suivant une hypoth^se, commune, je crois, a tous 
les alchimistes anciens ; et quoique res details 
m^ritent par 'eux-m^mes peu d’attention, je rap- 
porterai le passage en entier, i." prace que M. 
Gladwin I’a omis ; 2.^ parcc qu’il est necessaire 
pour que Ton puisse juger de la nature dii khar- 
sini et de Tidentite que je suppose entre cette 
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substance metallique et X esprit de tutie. II y a 
dans le texte de X Ayin Acbiri quelques omissions 
que je r^tablirai d’apr^s le Traite d6di^ \ Dara- 
sch^ko’ih, ou ce chapitre se trouve tout entier, et 
il n’est pas le seul qui soit commun k ces deux 

ouvrages. L’ auteur de ce dernier traits, 

annonce lui-meme, fol. 62, 

verso, qu’il va twrer quelques chapitres sur les 
m(Haux, de Touvrage de feu Abou’l Fazel, formant 
le Ill.e tome de X Acher-namiih : 1‘un de ces textes 
me scrvira ^ corriger Tautre. 

De la formation des mHaux. 

“Le dieu cr^ateur de I’univers a donn^ I’exist- 
ence a quatre ^l^mens en opposition les uns aux 
autres, et il a suscite quatre 6tres d’une nature 
admirable : le feu chaud et sec, qui poss^de une 1^ 
geret^ absolue ; Fair chaud et humide, dou^ d’une 
legeret^ relative ; I’eau froide et homide, qui 
possede une pesanteur relative, la terre froide et 
s^che, dou^e d'une pesanteur absolue. La chaleur 
produit la l^gdret^, et le froid la pesanteur ; 
r humidity facilrte la separation des parties, la 
secheresse y met obstacle. Par la combinaison 
de ces quatre puissances eiementaries, ont ete 
produits tous les ^tres dont I’existence est due 
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[’influence des corps celestes, les min^raux, les 
v^g^taux et les anirnaux. 

“ Les particules aqueuses, ayant acquis par les 
rayons du soleil et autres causes un plus grand 
degr^ de l^g^^ret^, se m^lent avee les particules 
a^riennes, et s’^levent en Tair : c’est cette combi- 
naison que Ton nomme vapeurs. Par le moyen 
de cette combinaison, les molecules terreuses ^tant 
m^l^es elles-m^mes avec les particules a^riennes, 
s’^levent aussi en Fair ; et c’est ce qu’on nomme ex- 
halaisons ^ quelquefois aussi les particules a^riennes 
se m^lent [imm^diatement] avec les molecules 
terreuses. II y a des philosophes qui apj51iquent 
^galement le nom de vapeurs k ces deux sortes de 
combinaisons ^l^mentaires : ils d^signent celles 
qui sont le produit des particules aqueuses, par le 
nom de vapeures humides ou aqueuses ; et celles 
qui doivent leur formation aux molecules terreuses, 
par le nom de vapeurs sdches ou fuligineuses, 
Ce sont ces deux sortes de vapeurs qui forment 
au-dessus de la terre les nui^es, le vent la pluie 
la neige et autres ph^nom^nes semblables ; et dans 
I’int^rieur du globe, les tremblemens de terre les 
sources et les mines. On regarde les vapeurs 
comme le corps, et les exhalaisons comme Tesprit : 
des unes et des autres, suivant la diversity de leurs 
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combinaisons et les diff^rentes proportions dans les- 
quelles ellejs s’unissent, sont produites dans le labora- 
toire de la nature un grand nombre de substances 
diverses. Suivant ce qu’on lit dans les trait^s de phi- 
losophie, on ne compte pas plus de cinq csp^ces de 
min^raux : ceux qui sont infusibles a cause de 
leur s^cheresse, corn me le yakout ; ceux qui le sont 
^ cause de leur humidity, comme le vifargent ; 
ceux qui se fondent promptement, mais qui ne sont 
ni malleable, ni combustibles, comme le vitriol ; 
ceux qui ne sont pas inalMables, mais qui sont 
combustibles, comme le soufre ; ceux enfin qui 
sont mall^ables, mais incumbustibles comme Tor. 
La fusion d’un corps consiste dans la liquefaction 
de ses parties, due a la combinaison de la secheresse 
et de I’humidite: la malieabilite [ou ductilite] est 
la faculte qu’a un crops de receivoir peu k peu une 
augmentation d’etendue, tant en longueur qu^en 
largeur, sans separation d’aucune de ses parties 
et sans aucune addition. 

“ Quand les vapeurs et les exhalaisons se m^lent 
de maniere que les premieres soient le principe 
dominant, et que le melange etant acheve et la 
coction parfaite, Tardeur du soleil coagule cet amal- 
game, le produit est du vif-argent. Comme il n’y 
a aucune des molecules de ce produit qui ne ren- 
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ferme quelquc portion d’exhalaison, ce corps a une 
quality seche dont les effets sont scnsibles : il ne 
s’attache pas k la main ; au contraire, il fuit le 
contact : commc la chalcur a ^t^ le principe de sa 
coagulation, la chaleur ne pcut la detruire. Si les 
deux principes [les vapeurs et les exhalaisons] sc 
combinent dans des proportions ^-peu-pr^s ^gales, 
il se manifesto dans le melange une humidity d’une 
nature visqueuse et onctueuse : a Tinstant de la 
fermentation des particules a^riennes s’insinuant 
dans le melange qui se coagulc alors par le froid, 
les produits de cet amalgame sont inflammables. 
Si les exhalaisons et la qualite*onctueuse dominent^ 
le produit est du soufre, qui est rouge, jaune, bleu 
ou blanc ; s’il y a plus d’exhalaisons et peu de 
principe onctiieux, ramalgame donne Tarsenic qui 
est rouge et jaune ; enfin si ce sont les vapeurs 
qui dominent, il se trouve, quand la coagulation 
est achev^e, que le produit est de la naphte qui est 
noire et blanche. Com me, dans ces amalgames, la 
coagulation est produite par le froid, ces corps sont 
fusibles par la chaleur : et a cause de I’abondance 
de leur qualite huileuse et de leur humidity vis- 
queuse, ils sont susceptibles de prendre feu ; enfin, 
a raison de leur exc^s d’humidit^, ils ne sont point 
malMables. Les sept corps [ou metaux] ayant 
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tous pour principes constituans le vif-argent et le 
soufre, la vari^t^ de ces corps ne peut avoir pour 
cause que les divers degr^s de puret^ de ces deux 
principes, la plus ou moins grande perfection de leur 
melange, et la diversity d^influence qu’ils exercent 
I’un sur I’autre. 

“Si les deux principes ne sont alt^r^s par aucun 
melange de parties terreuses, s’ils sont dans toute 
leur puret^ naturelle, si enfin ils ^prouvent une 
coction parfaite, alors le soufre ^tant blanc et le 
vif-argent dans une proportion plus grande, le 
produit de I’amalgame est de Targent ; il est de 
Tor, si les deux prirrcipes sont dans des proportions 
egales, et que le soufre soit rouge et poss^de la 
force colorante. Si, les circonstances ^tant les 
m^mes, apr^s le melange mais avaht la parfaite 
coction, I’amalgame est coagul^ par le froid, il se 
forme du kkar-tchinij que Ton nomme aussi fer 
de la Chine^ ce qui ^quivaut pour le sens k de \or 
cru : quelques-uns le regardent comme une sorte 
de cuivre/’ (La m^me doctrine sur la formation 
du khar-tchim ou ahendchini^ nomm^ encore or 
cru, se trouve dans cet ouvrage, fol. 6o recto, lig. 
I re et suiv). “ Si le soufre seul n'est pas pur, que 
le vif-argent domine, et que la force brulante unisse 
les deux principes, le produit est du cuivre. Quand 
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le melange n’est pas fait convenablement, et que 
la proportion du vif-argent est la plus forte, il se 
forme de retain : quelques-uns pretendent quc 
retain ne se forme pas a moins que les deux prin- 
cipes ne soient Tun et I’autre dans un ^tat de 
puret^. Si les deux prineipes sont mauvais et tres- 
alteres, qu’il y ait dans le vif-argent des molecules 
terreuses interpos^es, et dans le soufre une qualite 
brulante, il r^sulte, de I’amalgame, du fer : enfin le 
produit est du plomb, si, les eireonstanees etant 
d’ailleurs les memes, le mc^lange ne se fait pas eom- 
pl^tement, et que le vif-argent domine. On donne 
a ees sept substances le nom cfe corps ; on appelle le 
vif-argent la mere des corps, et le soufre leiir pcre\ 
on conside^re aussi le vif-argent conime Xesprit, 
et I’arsenic ainsi que le soufre, com mi* Y amc. L(‘ 
djost, suivant quelques personnes, t‘st Yesprit dc 
Jutie, et approche du plomb : il n'en t*st fait aucune 
mention dans les livres de philosophic. 11 y en a 
une mine dans ITndoustan, dans le territoire de 
Djalour, qui fait partie du soubah d’Adjmir. 

“ Les alchimistes disent quc retain est un 
argent malade de la lepre, le mercure un argent 
frapp^ de paralysie, le plomb un or lepreux et briil^, 
et le cuivre un or cru, et que I’alchimiste, sem- 
blable h un medecin, remedie a ces maux par d(‘s 
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moyens contraires ou assimil^s. 

Les savans qui s^adonnent k la pratique des 
arts, font, avec ces sept corps, des compositions 
artificielles dont on se sert poiir fabriquer des 
bijoux, joyaux, &c. Du nombre de ces composi- 
tions est le sijid-rou f c’est-k-dire, hlanc a 
VextMeur, peut-^tre le pi^^tong des Chinois],. 
nomm^ cansi ^ par les Indiens, qui se compose de 
quatre s^res de cuivre et d’un s^re d’^tain unis par 
la fusion : le roui^ compost de quatre s^res de 
cuivre et d’un s^re et demi de plomb, et que Ton 
appelle dans I’lnde bahngar : le biroundj, nomm^ 
par les Indiens petel * et dont il y a trois vari^t^s ; 
la premiere, qui se bat k froid, et contient deux 
s^res et demi de cuivre, et un s^re d’esprit de tutie ; 
la seconde, qui se bat k chaud, composee de deux 
s^res de cuivre et d’un s^re et demi d’esprit de tutie ; 
la troisi^me, qui ne se bat point, mais qui s’emploie 
pour les ouvrages jet6s en moule^'et dans laquelle 
il entre deux s^res de cuivre, et un s^re d’esprit de 
tutie : le sim-sakhtkh [argent mar qui ou pesi ; 
peut-^tre faut-il lire soukhtih, brul^],” dans la 


(1) Kimsya, See p. 114. 

(2) Pittala, Sec p. 114. 
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composition duquel il entre de Targent, du plomb 
et du cuivre, dont la couleur est d’un noir ^clatant, 
et qui s’emploie dans la peinture : le heft-djousch 
\bouilli sept fon'\, dans lequel on se contente 
d’amalgamer six m^taux, lorsqu’on n*a pas dfe khar- 
tchini ; quelques-uns lui donnent le nom de 
talikoun [catholicon] ; mais suivant d’autres, le 
talikoun est un cuivfe pr^par^ : \ escht-dhat^ com- 
post de huit choses, savoir, les six m^taux susdits, 
I’esprit de tutie et cansi ; on le fait aussi avec 
sept substances seulement : le caulpatr compost 
de deux s^res de sifid-rou, et d^un shre de cuivre ; 
il prend une couleur fonc^e tr^s-agr6able. C’est 
une des inventions de notre saint empereur.” * 


On the EMenof of Mlnerale 

Calamine 

It will be seen Gladwin's rendering of Xin-i- 
Akbari is not very reliable ; it may, how-ever, be 
noted here that even Blochmann in his much im- 
proved and more accurate translation erroneously 


(i) “ Chrestomathie Arabe," T. HI. pp. 453-58 ed. 1827. 
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renders jost as ‘‘ pewter.” ^ The ruh i tUtia 
(spirits of tutia) is used in the above extract in the 
same scnst' as in Rasar;/ava, which describes zinc 
as the svattain (essence) of rasaka (see p. 71). 
In R. R. S. also we find that blue vitriol yields a 
“ svattam/' which is no other than copper” * (p. 
Hb). 

The Vitriols 

From the writings of Dioscorides and Pliny it 
does not appear that the ancient Greeks and 
Romans drew any sharp distinction between blue 

(1) Vol. I p.40. 

(2) The “ essence or spirits of minerals ” is used here in a dif- 
ferent sense from that of the generality of the Arabian and Euro- 
pean .ilehemists. According to the latter there are four spirits of 
minerals, namely, sulphur, arsenic, sal-ammoniac and mercury. 
'• Les mots csprits, corps, antes, sont fr^quemment employes par 
Ics alchimistcs dans un sens special, qu'll importe de connaltre 
pour r intelligence de leurs Merits. Les passages suivants, quoique 
d une epoque plus moderne, jettent beaucoup de lumi^re siir c? 
point.” 

“On lit dans Ic traite (f r Mineraiibu s.pr^tendw d’ Albert le Grand 
(L. 1 . tr. I, rh. I er) : ‘ce qui s’evapore au feu est esprit, Ame, ac- 
•‘ident ; ce qui ne s’evapore pas, corps et substance.’ — “Coll, des 
\l('h Grecs,” 1 . pp. 247-8. Cf. “ Le cuivre cst comme I’homme ; 
il a corps et /Ime.” — Introd a la Chimie des Anciens, p. 294. See 
also, “ La chimie au moyen Age,” T. L p. 73, and idit/. T. in. 
pp. 168-70 ; also anfe p. 91. 
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and green vitriol respectively. The word chalcan- 
thum was applied now to the one, now to the 
other. ^ In the Hindu Materia Medica no such 
confusion occurs. Even in the Charaka and the 
Suj’ruta tuttha/w (blue vitriol) and kajisa (green 
vitriol) are mentioned side by side. 

Blue Vitriol 

The word tutthaw is generally applied to blue 
vitriol ; in Rasendrasara;«graha and Sarngadhara, 
the following synonyms are given : g 

I 

R. R. S. uses mayuratutthaw ( in Rk. 

ii. 129, which is a combination of the last and the 
first names in the above s/oka ^"ikhigrivaw^ (lit. 

(i) " Ich habe srhon bei der Geschichte des Eisenvitriols 

daranf aufmerksam gemacht, wclche Unsicherheit in den friiheren 
Mittheilungen iiber Vitriol im Allgemeinen herrscht. Auch die 
alteren Angaben, welche am passendsten auf den Kupfervitriol 
bezogen werden, konnen zum theil auf Eisenvitriol gega^lgen sein.” 
“ Ges. der Chem.” IV. p. 168. 

“ Observons les sens divers de ce mot couperose [chalcanthon], 
ou de son Equivalent vitriol, tels que : vitriol bleu : sulfate de 
cuivre ; vitriol vert: sulfate de fer, et sulfate de cuivre basique ; vitriol 
ja\ine te rouge : sulfates de fer basiques.” " Coll. d. Grecs.” I. pp. 
241-242. 
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resembling the neck of the peacock) is practically 
the same as ‘‘mayurakantha sachchhaya;«” in jloka, 
127, i.e. having the play of colour in the throat of 
the peacock. 

The term jasyaka as a synonym for blue vitriol 
does not ocur in any other medico-chemical work 
that I have come across except Rasarwava. 

That an essence in the shape of copper is 
yielded by blue vitriol is worthy of note from a 
historical point of view. Rasarwava very often hits 
upon it but is not so explicit as R. R. S., as it 
modestly contents itself with the mere assertion 
that the essence is of the colour of Coccinella insect 
i.e. red (see p. 86). In the Bhavaprakfua (ca. 
1550 A.D.) occurs this remarkable passage: ^ 

dlue vitriol is indeed a 
semiinetal of copper as it is derived from copper. 
The nomenclature itself is in wonderful agreement 
with that adopted nearly two centuries later by 
Boerhave' (1732 A. u). 


(1) “Die krystallisirten Verbindunjjrn eincs Metalls mit 
Siiuren erkannte er nicht unbedingt als Salze an ; die Vitriole 
namentlich rechnete er zii den Halbmetallen.” Kopp : “ Ges. d. 
Chem. III. p. 6. 



HINDU CHEMISTRY 


173 


Our knowledge of the nature of the “ essenc e ” 
of blue vitriol has thus been gradually advanced from 
Rasarz/ava downwards.* 


(i) “Basil Valentine” seems to have known that some 
vitriols contained copper, but his “ blue vitriol ” does not neces- 
sarily mean sulphate of copper. “ Der blaue V’itriol heisst 

‘bei Basilius vitriolum commune: was bei ihm Vitriolum Veneris 
pennant wird, ist oft Griinspan, iind iiberhaupt geht diese Bezei- 
chnung bei altern schriftstellern auf sehr verschiedenartige 
Kupfersalze, wie denn Libavius in seiner Alchymia (1595) fiir die 

Bereitung des vitrioli Veneris vorschreibt ” Even Agricola 

(1494-1555), contemporary of Bhava does not make any great 
distinction between green and blue vitriol. “Agricola be.schreibt 
in seiner Schrift de re meiallica ' Darstellung des Kiipfrevitriots 
bei der des Eisenvitriols und des Alauns, ohne die beiden ersteren 
als wesentlich verschieden anzusehn, und auch in seiner Abhand- 
lung “de natura fossilium ” unterscheidet er nur verschieden 

gefflrbte, nicht aber wesentlich verschiedne Vitriole” “ Ges. 

d. Chem.” IV 170-171. 



ON 


GunpoiDder, Saltpetre 

AND THE 

mineral /Icids 

Gunpowder 

The ancient Hindus are sometimes credited 
with the knowledge of the art of manufacturing gun- 
powder, in support of which the several recipes 
given in the Sukraniti or the Elements of Polity of 
5'ukracharya which we have already had occasion 
to quote, are cited. Take for example the follow- 
ing 


nanfn warm i 

aam n 201 

aiiin flnflw njlw: 1 

ftTi ^ N 202 
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g «r 5 ^iFT^ g ii 203 

^lat ^T»rat TO^fe^: 11 1 

^T It 204 

»rmra' 1 

f»nirfr^TiiT^^i^^aTfn«iT!?fii? ii 205 
fn!iT?rT f{m €t^i!ww ^ II 206 

mi v 5 ^«i 1 

a Os 

ai^^siri^ «^«fnerew iiw» ^ g 207 

^ «!ff^l^f 5 ?fllfTlTTfwr 3 ?T ^ II 2 o 5 
11 209 

mmm* ^TT!?rTftr'9^w t 

•s 

»irafl[% OT 1 ??»i II 210 

ww: wn: i«5sftrWw»l 1 

jftv ftwni^JT g 2 1 1 


(I) Ed. J. Vidy 4 s<gara, pp. 555-57. 
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“ Take five pal as of saltpetre, one pal a of 
sulphur and one pala of charcoal, prepared from 
the wood of Calotropis f^lganfca and Euphorbia 
ncriifolia by destructive distillation ^ ; powder 
them and mix them intimately and macerate them 
in the juice of the above-named plants and of garlic 
and afterwards dry the mixture in the sun and 
pulverise it to the fineness of sugar. Gunpowder 

(lit. fire-powder) is thus obtained. 2p 1-202 

“ If the fire-powder is to be used for, a gun, six 
or four palas of saltpetre are to be taken, the pro- 
portion of charcoal and sulphur remaining the same 
as before. 203 

“ For a gun with a light barrel, balls of iron or 
of other metals arc to be used. 204 

“The gun made of iron or of other metals are 
to be constantly kept clean and bright by the skil- 
ful artillerymen. 205 

By varying the proportions of the ingredients, 
77^., charcoal, sulphur, saltpetre, realgar, orpiment, 
calx of lead, asafoetida, iron powder, camphor, lac, 
indigo and the resin of Shorea robustUy different 


(2) : lit., (wood) charred by smoke circulating 

through it. 
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kinds of fires are devised by the pyrotechnists 
giving forth flashes of starlight.” 206-208 

From the circumstantial details given above, es- 
pecially of the method of preparing the charcoal, one 
is naturally led to suspect that the lines relating to 
gunpowder as quoted above are later interpolations. 
The suspicion is further enhanced when it is borne 
in mind that in the Polity of KamandakT, an ancient 
work of undoubted authenticity, there occurs no 
reference whatever to firearms nor is there any in 
the Agnipurawa in which the subject of training in 
the use of arms and armours takes up four chapters, 
archery forming the leading element. ^ 

The more rationtal conclusion would be that 
the^S’ukranlti is a patch work in which portions of 
chapter IV were added some time after the intro- 
duction of gunpowder in Indian warfare during the 
Moslem period.* Dr. G. Oppert, however, stands up 
for its antiquity. 

In Halhed^s ^^Code of Gentoo Laws," there is a 
passage w'hich is sometimes quoted as a proof that 

(1) See Intro, to Dr. R. L. Mitra's edition of Agnipurana. 

(2) Dr. R. L. Mitra, judging from the description of guns 
alone, concludes this portion to be spurious ; — vide Notices of 
Sanskrit Mss. Vol. V,. p. 135. 

M. Berthelot’s concluding remarks on Marcus Graecus’ ^‘Book 
of Fire” are equally applicable to Sukraniti : — 


12 
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the ancient Hindus knew the use of firearms. 
Halhed, not having an acquaintance wdth Sanskrit, 
had to depend on the Persian translation of the 
Sanskrit digest prepared by some learned pundits. 
We have been at some pains in finding out the 
original text which is generally credited to Manu. 
It is only by a forced interpretation that anything 
in Manu may be taken to refer to a projectile dis- 
charged from a gun. ^ 


“ Mais je n’insiste pas, si ce n’est pour rappeler comment ces 
additions manifestent le caract^re veritable de la composition de 
ces manuscrit et iivres de recettes, d< 5 j^i r^pandus dans I’antiquit^ 
et dont lis formules sont venues jusqu au XVIIIe si6cle, parfois 
m 4 me jusqu’A notre temps. Le Liher ignium en est iin exemple, 
et I’analyse pr^c^dente montre bien comme il a ^t^ compost avec 
des mat^riaux de dates midtiples, les uns remontant k I’antiquit^, 
les autres ajout^s k diverses ^poques, dont les dernieres ^taient 
contemporaines, on tres voisines de celle de la transcription de 
chaque manuscrit.” " La Chimie au moyen kge” T. 1.135. 

(l) The passage in Manu runs thus : 

IT nrrtfOTifq 11 VII. 90 

We give below the commentaries of Medhdtithi and Kulluka 


Bhaffa : — 
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In Sanskrit literature, there are frequent but 
vague references to * agni astra^^ or firearms, but we 
have no reason to suppose that the combustible 
matter these fire arms contained supplied a motive 
power of the nature of gunpowder. The fire 
missiles were probably of the same category as the 


iiifn 1 mfw. nxv., § 

^ w 1 ^ wfw 

i^rr, 1 

^ i ^irq 
1 ^wqf«T: • 

The correct rendering should be as follows : — “ The king sha 
not slay his enemies in warfare with deceitful or barbed or poisoned 
weapons, nor with any having a blade made red hot by fire or 
tipped with burning materials ” ; Buhler, who also follows the 
above commentators, thus translates : “ when he (the king) fights 
with his foes in battle, let him no^ strike with weapons concealed 
{in wood), nor with v^uch as are) barbed, poisoned, or the points of 
which are blazing with fire.*^ Whereas Halhed’s version is ; “ the 
magistrate shall nbt make war with any deceitful machine or with 
poisoned weapons or with cannon and guns or with any 'other 
kind of firearms.” 
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‘ Greek fire/^ i.e. arrows or darts tipped with oiled 
flax, resin, regalar, naptha or other bituminous sub- 
stances discharged from bows ; sometimes elaborate 
machines being devised to hurl the weapons with 
more deadly effect. In the Udyogaparava of the 
Mahabharata, Yudhisthira is described as “ collec- 
ting large quantities of resin, tow, and other in- 
flammable articles ‘for his great fratricidal war.” ^ 
But there is nothing to show that gunpowder of any 
sort was in use or any chemical which would act as 
a propelling agent. ® 

7'he mention of gunpowder and of some sort of 
explosives with identical formularies occurs almost 
simultaneously in the Latin redaction of the work on 


(1) See Dr. Mitra’s “ Antiquities of Orissa,” 1.121. 

(2) In the nth century, Ka^im'r remained safe behind its 
mountain ramparts and was hermetically sealed to all foreigners with 
out exception. Here, according to Albfruni, Hindu sciences retired 
and took shelter when the Mohammedan invasion of India began. 
But in the indigenous mode of warfare no reference to gunpowder 
is to be found ; thus we read in Kalhawa’s Rajatarafiginl that in 
1090 A-. D. “he (Kandarpa) threw into the mfel^e burning arrows 
smeared over with vegetable oil, struck by which the enemies 
caught fire. Believing that he knew [the use of] the weapon of 
fire (agneya astraj, they became frightened and fled in bewilder- 
ment, cursing their return.” 

Stein’s Trans. Vol. i. p. 344. 
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“Fire"’ by Marcus Graecus and in the writings of 
Roger Bacon about the 13th century. ^ Greek fire 
was introduced into Constantinople from the East 
abuot the year 673 and the Byzantians evidently 
knew that saltpetre was its basis ; but they kept this 
know'ledge strictly a secret, and abstained from 
speaking of it by any distinct name lest the informa- 
tion might leak out. Thus the very word saltpetre 


The original passage is 

I 

3»i ttuh*? i 

VII. 983, 989. 

For further references to similar fire-missiles see Mahana^aka 
or Hanumdna Na/aka in Wilson’s" Hindu Theatre," Vol. II. ed. 
183s. appendix, pp. 369-70. 

The first record of the use of cannon and gunpowder in 
Indian warfare is in the memoirs of Baber. In 1528 he forced the 
passage of the Ganges near Kanauj with the aid of artillery. 
For much valuable information on the subject of the early Asiatic 
fire-weapons the reader may consult an exhaustive article by Mnj. 
Gen. R. Maclagan in the " Journ. As. Soc., Bengal, ’’ Vol. XLV. 
pp. 30 ff . 

(i) * ‘La Chimie au moyen" &ge, I. p. 94. 
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is conspicuous by its absence in the literature of the 
ancients. Niturm (natron) was all along exclusively 
applied to carbonate of soda/ 

Saltpetre. 

It will thus be seen that there is much in com- 
mon in the history of the word used for nitrate of 
potash both in the Sanskrit and in the Latin lan- 
guages, as in theformer “ sauvarchala and “yavak- 
shAra’^ are indiscriminately applied to it. 

It is very remarkable that in the later Sanskrit 
4:hemico-medical literature the very word sauvar- 
chala, which stands for saltpetre in the ^'ukraniti 
and in the RasArwava, ceases altogether to be ap- 
plied to k, but is used as a synonym of sarjika 
(natron), while yavakshAra has been pressed into 
service,it being clean forgotten that^ from the time 
of Charaka and Sujruta this word has been used 

(i) Cf. “C’est par erreur que la plupart des dditeurs des auteurs 
grecs ou latins traduisent ces mots par nitre ou salpMre, substance 
presque inconnue dans PantiquiM, etque apparaSt seulement Apartir 
du VI e sifecle k Constantinople, avec le feu grdgeois dont elle dtait 
la base. Les anciens parlent aussi du nitrum factice, pr^pard avec 
es cendres de chdne, c’est- ^i-dire du carbonate de potasse.’' — “ Intro* 
la I’dtude de la Chimie,’’ p. 263. 
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in its radical sense, viz.^ ashes of barley (impure 
carbonate of potash, from yava, barley and kshara, 
ashes). Both Wilson and Monier Williams in their 
Sanskrit-English Dictionaries, following no doubt 
the authority of modern writers, erroneously render 
yavakhara as saltpetre as also does Colebrooke in 
his ‘^Amarakosha*’. Roth and Bohtlingk in their 
Worterbuch, however, correctly translate it as 
“ Aetzkali, ous der Asche von Gerstenstroh.^^ * 

It is strange indeed that a substance which 
occurs extensively in Bengal and in upper India as 
an efflorescence on the soil should have been allow- 
ed to go without a definite name for several cen- 
turies.* Dutt says nitre was unknown to the 
ancient Hindus. There is no recognised name for 
it in Sanskrit.* * * * Some recent Sanskrit 


(1) In the chemistry of Bubacar, “ le sel de cendres” is the 
equivalent of yavakshara — La Chimie au moyen Age,” i. 308. 

( 2) We purposely use the words “ allowed to go without a 
definite name/' for the term sauvarchala was all along vaguely used 
now for saltpetre, now for natron. 

(3) He is in error on this point, as he had not consulted, or 
probably had no acquaintance with, the old literature on the sub- 
ject. Prof. Macdonell very properly points out ''the dangers of the 
argumenium ex silentio [as] furnished by the fact that salt, the 
most necessary of minerials, is never once mentioned in the i?fg- 


Hindu Chcfnistry-22 




184 


HINDU CHEMISTRY 


formulas for the preparation of mineral acids con- 
taining nitre mention this salt under the name of 
^^soraka'\ This word, however, is not met with in 
any Sanskrit dictionary and is evidently sanskri- 
tized from the vernacular sord^ a term of foreign 
origin. The manufacture of nitre was therefore 
most probably introduced into India after the adop- 
tion of gunpowder as an implement of warfare.’^ ^ 
Mat. Med. of the Hindus, pp. 89-90, ed. 1900. 


veda. And yet the northern Panjab is the very part of India where 
it most abounds It occurs in the salt range between the Indus 
and the Jhelum in such quantities that the Greek companions of 
Alexander according to Strabo, asserted the supply to be sufficient 
fir the wants of the whole of India.” It would be equally hazar- 
dous to rush to the conclusion that nitre was ” unknown” to the 
Hindus. 

(i) Dutt is probably correct in so far as he states his views 
with regard to ” the manufacture of nitre” as an ingredient of gun- 
powder. For it is well known saltpetre has been in use from time 
immemorial as the basis of rocket and other fireworks both in 
China and India. In the Dasakumaracharita by Dandl, mention 
is made of yogavartiki (magic wick) and yagachiirna (magic pow- 
der), of which saltpetre was probably the basis. The earliest ac- 
count of the manufacture of saltpetre on a commercial scale that 
we have come across occurs in a rare work entitled: “The Travels 
of John Albert de Mandelso from Persia into the East Indies. 
London, 1669.” The book is in the valuable collection of m>y friend, 
Mr. Prithvisa Chandra R£ya. Says our author : — 
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Mineral Acids. 

Geber was up till recently credited with being the 
•discoverer of nitric acid, aqua regia, silver nitrate &c. 
A careful examination of the w^orks of Geber, both 
real and pretended, notably of the celebrated Summa 
perfectionis magisterii^ has convinced M. Berthelot 
that the knowledge of the mineral acids was un- 
known not only to the Arabs but also to the European 
alchemists of the thirteenth century. It was a Latin 
author of the latter half of the 13th century who 
wrote the above memorable work and assumed the 


Most of the saltpeter which is sold in GuBuratta comes from 
Ajmer ^ sixty Leagues from Agra, and they get it out of Land that 
"hath lain long fallow. The blackest and fattest ground yields 
most of it, though other Lands afford some, and it is made thus : 
they make certain trenches which they fill with their Salt petrous 
Earth, and let into them small Rivulets, as much water as will 
serve for its soaking, which may be the more effectually done,' they 
make use of their feet, treading it till it becomes a Broath. When 
the Water hath drawn out all the salt-peter which was in the Earth, 
they take the clearest part of it, and dispose it into another Trench, 
where it grows thick, and then they boil it like salt, continually 
scumming it, and then they put it into earthen pots, wherein the 
Temainder of the Dregs goes to the bottom ; and when the water 
begins to thicken, ‘they take it out of these pots, to set it a-drying in 
the sun, where it grows hard, and is reduced into that form 
wherein it is brought into Europe” pp. 66-67. 
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venerable name of Geber to gain public confidence.* 
Such instances of literary forgery are by no 
means uncommon in the alchemical literature of the 
East and the West. 

The distillation of alum is referred to in Rasar- 
«ava and of green vitriol in R.R.S. (seepp.71, 92) 
We have, however, no evidence that the acid thus 
derived was ever used as a solvent. Hoefer justly 
remarks that real progress in chemistry was impos- 
sible in India and China, as the preparation of 
mineral acids was unknown in both these countries.* 
At the same time w^e should remember that Rasar- 
«ava and similar other works lay stress upon viflfa, 
in which aqua regia may be said to be potentially 
present and which is fitly described as capable of 
“ killing all the metals ” (see p. 72) 

The preparation of mineral acids is incidentally 
described in several exclusively medical works, 
composed probably in the i6th and 17th centuries, 
e. g. “Rasakaumudf* by Madhava, Rasaratnapradipa, 
and ‘‘Bhaishajyaratnavalf’ by Govindadasa, &c. In 

(1) “ L’hypoth^se la plus vraisemblable k mes yeux, c'est 
qu’un auteur latin, rest6 inconnu, a €crit ce livre dans la seconde 
moiti^ du XI He. si^cle, et I’a mis sous le patronage du nom v^n^r6 
de G^ber.” “ La Chimie au moyen kge,” i. 349. 

(2) “ Hist, de la Chimie," T. I. p. 25, ed. 1866. 
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the last work under the heading of mahadravakarasa, 
directions are given for distilling a mixture of 
among other things, alum, green vitriol, salammoniac 
saltpetre and borax in a glass retort. In this way 
a. dilute solution of nitro-muriatic acid is obtained,, 
which is prescribed in derangement of liver and 
spleen. We have a similar recipe in which in 
addition to the above ingredients, rock-salt and 
sea-salt are used, thus yielding what is called 
^*sa»«khadravaka^’ (lit. solvent for conch-shell.) 

The term ‘‘dravaka^^ (solvent) seems to have been 
expressly coined to do duty for the mineral acids. 
We have seen all along that in the older works 
dr^aka was used invariably in the sense of solvent 
or flux (see p. 130) but never in the sense of a 
mineral acid, the knowledge of which seems to have 
spread both in the East and the West almost simulta- 
neously. The regular application of the mineral 
^cids to technical operations dates from the time of 
the Emperor Akbar or perhaps a little earlier. Thus 
in the Ain-uA'khari under the “ Method of Refining 
Silver mention is made of the. use of rasi (aqua 
fortis). It is not easy to make out how much of 
the processes of the assay of gold atid silver as 
described in the Ain is of Hindu origin. 

Royle, Sir W. C>’Shaughnessy (“ Manual of 




i88 


HINDU CHEMISTRY 


Chemistry’^), Ainslie and others maintained that 
the Hindus were acquainted with the methods of 
preparing the mineral acids. These authors who 
wrote more than half-a-century ago derived their 
information at second-hand as none of them had 
probably read the Sankrit works in the original. 
Ainslie gives the following recipes as used in 
Sbuthern India among the Tamil physicians for the 
preparation of sulphuric, nitric and muriatic acids 
respectively : 

Sulphuric acid : The Tamil physicians prepared 
their article nearly in the same way that we do, viz.y 
by burning sulphur with a small with a small piece 
of nitre in strong earthen vessels/* 

0 *Shaughnessy says : “ sulphuric acid, the Gun- 
dak kd attar of the Hindus has long been known 
among the Eastern nations. In southern India it 
has been prepared for many centuries.’* 

Nitric acid : This acid the Hindus make a 
clumsy attempt at ;f) reparing in the following man- 
ner which must not be rigidly criticised by the 
chemists of Europe. 

Take of saltpetre 20 parts. 

„ alum 16 ,, 

„ the acid liquid from the leaves and stem 
of the Bengal horsegram 18 ,, 
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Mix and distil with an increasing heat till the 
whole of the acid is condensed in a receiver. 
Muriatic acid : * Take of 

common salt „ 8 parts 

alum „ • 6 parts 

The acid liquid from the horse gram and distil 

The very name of sulphuric acid, Gundak kd 
attar is Urd^i i.e. the hybird lingua franca, an ad- 
mixture of Hindi with Persian. Attar in Persian 
means the volatile princinple, often odoriferous, eg. 
Guldb kd dttar i.e. otto de Rose. ‘‘Gundhak” in 
Sanskrit is the equivalent for sulphur. 



Knowledge of Technical Arts 

AND 

Decline of Scientific Spirit 

In ancient India the useful arts and sciences, as 
distinguished from mere handicrafts, were culti- 
vated by the higher classes. In the White Yajur- 
Veda and in the Taittiriya Brahmaeea, we meet with 
the names of various professions which throw light 
on the state of society of that peripd ; unfortunately 
a knowledge of these perished with the institution 
of the caste system in its most rigid form. * Among 
the sixty-four “kalas” or arts and sciences which are 
enumerated in the old work of Vatsayana * called 
Kamasutra occur the names of the following : 


(1) See Dutt’s “ Civ,ilization in Ancient India/’ pp. 15S-157, 
Calcutta ed. 

(2) V 4 ts&yana is another old authority The name 

occurs in Panini 4. i. 73. and probably the author of the K&masu* 
tras was meant as some of his rules refer to terms chiefly used in 
the latter. The text has come down to us almost undefiled, show- 
ing its great popularity among our ancestors, which is also clear 
from its commentaries and reference by Dandf, V&mawa and other 
g^eat writers.” — Preface to Bania’s “Amarakosha,” preface, xiii. 
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: — or the examination and valuation of 
gold and gems. 

or chemistry and metallurgy. 

*. — or knowledge of the colouring of 
gems and jewels, as also of mines and quarries. 

In the Sukranitisara or the Elements of Polity 
by ^'ukracharya, we also read an account of the 
various '*kalas^’ : e.g, 

— ''the art of piercing 

and incinerating the stones and the metals is known 
as a "kala.’^ 

" a knowledge of 
the combinations of the metals and the herbs and 
the plants is also regarded as a "kala/^ 

" The art of alloying and separating the metals 
is also known as a "kala.’’ 

wr»fWTtff«TirTir nn wnn 1 

w^T^irfrnfir ^ n 

" The art of extracting alkali (see pp. 31-38 under 
Su^rifta) is likewise counted as a “kala”. In the 
science of Ayurveda, there are altogether ten 
■^‘kalas*! 
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We also find that among th^ companions of the 
poet Va//a were an assayer and a metallurgist. ^ 
Such terms as “lohavid^* and ‘^dhatuvid^^ which occur 
repeatedly in Sanskrit literature show that the 
metallurgists w’ere held in high esteem and expert 
knowledge sought after. 

The art of dyeing was carried almost to- 
perfection, the fast colours resembling the Tyrean* 
purple. 

In the Vedic age the /?/shis or priests did not form 
an exclusive caste of their own but followed differ- 
ent professions according to their convenience or 
natural tastes, thus fulfilling the ideal laid down 
by Emerson : Has he (man) not a calling in his 

character? Each man has his own vocation. The 
talent is the call.^’ But all this was changed when 
the Brahmins reasserted their supremacy on the 
decline or the expulsion of Buddhism. 

The caste system was established de novo in. 
a more rigid form. The drift of Manu and of the 
later Pura;«as is in the direction of glorifying the 
priestly class^ which set up most arrogant and out-^ 
rageous pretensions. According to Sujruta, the 
dissection of dead bodies is a sine qua non to the 
student of surgery and this high authority lays par- 


(i) Cowell and Thoma’s Trans, of Harsha-charita, p. 33. • 
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cular stress on knbwledge gained from experiment 
and observation. ' But Manu would have none of 
it. Tlie very toucli of a corpse, according to Manu, 
is enough to bring contamination to the sacred 
person of BnThmin.'* Thus we find that shortly 
after the time of Vfigbha/a, the handling of a lancet 
was discouraged and Anatomy and Surgery fell into 
disuse aT\d became to all intents and purposes lost 
sciences tu the Hindus. It was considered equally 
undignified to sweat away at the forge like a Cy- 
clops. Hence the cultivation of the kalds by the 
more refined classes of the society of whicfi we get 
such vivid pictures in the ancient Sanskrit literature 


«ief it 

it 43-45 

***** 

srftt lew ^ 1 

?n«rt finqi: n 48 

Sunra. Ch. V. 

(2) The “ Laws of Manu,” V. 64,85,87. 
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has survived only in traditions since a very long 
time past/ 

(i) Similar dangers have theartened Europe from time to time 
but her sturdy sons have proved better of them in the long run. 
Thus “Aristotle’s opinion th€it ‘industrial work tends to lower the 
the standard of thought’ was certainly of influence here. In accor- 
dance with this dictum the educated Greeks held aloof from the 
observation and practice of technical chemical processes: a theoreti- 
cal explanation of the reactions involved in these lay outside their 
circle of interest.” — Meyer’s “ Hist, of Chemistry,” trans. by Mc- 
Gowan, p, lo, ed. 1898. 

Paracelsus flings a sneer at the physicians of his time and com- 
pares them with the alchemists in the following terms : “For they 
are not given to idleness nor go in a proud habit, or plush and 
velvet garments, often showing their rings upon their fingers or 
wearing swords with silver hilts by their sides, or fine and gay 
gloves upon their hands, but diligently follow their labours, sweat- 
ing whole days and nights by their furnaces. They do not spend 
their time abroad for recreations but take delight in their labora- 
tory. They wear leather garments with a pouch, and an apron 
wherewith they wipe their hands. They put their fingers amongst 
coals, into clay, and filth, not into gold rings. They are sooty 
and black like smiths and colliers, and do not pride themsel /es 
upon clean and beautiful faces.” — Quoted by Rodwell in his 
“ Birth of Chemistry.” 

Even so late as the middle of the last century, the pursuit of 
Chemistry in England was not regarded in a serious light anc 
“ chemists were ashamed to call themselves so becaitse the apothe- 
caries had appropriated the name” — a circumstance which led 
Liebig in 1837 to declare "that England was not the land of 
science.” 
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The arts being thus relegated to the low castes 
and the professions made hereditary, a certain degree 
of fineness, delicacy and deftness in manipulation 
was no doubt secured but this was done at a terrible 
cost. The intellectual portion of the community 
being thus withdrawn from active participation in 
the arts, the how and why of phenomena — the 
coordination of cause and effect — were lost sight 
of — the spirit of enquiry gradually died out among 
a nation naturally prone to speculation and meta- 
physial subtleties and India for once bade adieu to 
experimental and inductive sciences. ^ Her soil 
was rendered morally unfit for the birth of a Boyle, 
a Des Cartes or a Newton and her very name was 

(i) The Vadanta philosophy, as modified and expanded by 
Samkara, which teaches the unreality of the material world, is also 
to a large extent responsible for bringing the study of physcial 
science into disrepute. Sawkara is unsparing in his strictures 
on Kanada and his system. One or two extract from Samkara’s 
Commentary on the Ved4nta Sutras, will make the point clear : 

’ofnn- 

f*rTO*ni9f^««a 1 i 

** Ved&nta Darsana,” Bombay ed. 
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all but expunged from the map of the scientific 
worlcl.^ 

In tliis land of intellectual torpor and stagnation 
tlie artizan classes, left very much to themselves 
and guided solely by their mother wit and sound 
commonsense, which is their only heritage in this 


“ It thus appears that the atomic doctrine is supposed by very 
weak arijuments only, is opposed to those scriptural passages 
which declare the Lf>rd to be the general cause, and is not accepted 
by any of the authorities taking their stand on scripture, sush as 
Manu and others. Hence it is to be altogether disregarded by 
high-minded men who have a regard for their own spiritual wel- 
fare.^’ 11. 2, 17 

“The reasons on account of which the doctrine of the Vaise- 
shikas cannot lie acce’pted have been stated above. That doctrine 
may Le called semi-destructive (or semi-nihilistic;.^' Thibaut’s 
trans.. Hid, 18. 

(i) Am mg a people ridden by caste and hide-bound by the 
authorities and injunctions of the Vedas, .Purawas, and SmiWtis 
and having their intellect thus cramped and paralysed, no Hoyle 
could arise to lay down such sound principles for guidance as : 

P. XXVI.“ ... I saw that .several chymists had, by a laudable 
diligence obtian’d various productions, hit upon many more phe- 
nomena, considerable in their kind, than could well be expected 
from their iiarr *w principles : but finding the generality of those 
addicted to ehymistry, to have had scarce any view, but to the 
preparation of medicines, or to the improving of metals, I was 
tempted to consider the art, not as a physician or an alchymist, 
but a philosopher. And, with this view, 1 once drew up a scheme 
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VNiorld, have kept up the old traditions. * In their 
own way they display marvellous skill in dames- 
cening, making ornamental designs on metals, 
carving on ivory, enamelling, weaving, dyeing 
lace-making, goldsmith's and jeweller's works, etc.* 
The successive stages in the manipulation of one 
branch of the arts have been carefully watched’by 
Mr. Jnanasarawa Chakravarti M. A., late Scholar, 
Presidency College, and his experiences embodied 
in a paper, which, for the most part, is reproduced 
below with certain alterations ; it is of singular 
interest as a contribution to the history of the 
Indian technical arts. It now remains only to add 
that some of the processes described below were in 

for a chymical philosophy; which 1 shou’d be glad that any experi- 
ments or observations of mine might any way contribute to 
complete/ 

P. XVIII. . And, truly, if men were willing to regard 

the advancement of philosophy, more than their own reputations, 
it were easy to make them sensible, that one of the mi*st considera- 
ble sevices they could do the world is, to set themselves diligently 
to make experiments, and c(*llect observations, without attempting 
to establish theories upon them, before they have taken notice of 
all the phenomena that are to be solved.” Shaw's ed. of Boyle's 
works, 3 vols. 1725. 

(1) Vide ^manufacture of alum, pp. 147-51. 

(2) For detailed information on some of these branches the 
reader may consult Birdwood s Industrial *Arts of India”. 
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vogue at the time of the Emperor Akbar and prQ<^ 
bably existed long before, as Rasar»ava amply 
testifies (p. 68). The very terms ^^poonoor'* (pun-- 
hdr) and “Neharwalla" (Niariyah) occur in the 
descriptions of the assay of gold in Ain-i-Akbari. ^ 


The wastage ef QtM in the oonrse of PrefNirliig 
Jewelry In Bengal ^ 

Soldering 


The next process that we shall consider is 
soldering. This is undoubtedly the most important 
process that the goldsmith has to perform from a 
commercial point of view. It is in the course of 
this process that the practical goldsmith plays those 


(i) Along with. Mr. Chakravartfs Essay should be read Ai ns 
7, 8 and 9 "on the Manner of Refining Gold," " the Method of 
Refining Silver " and the Method of Separating the Silver 
from the Gold,” Blochamann's trans. Vol. i. pp. 20-25. 

<2) "Indian Engineering." XIX (1896). The Mechanical 
Operations of Melting and Hammering have been left out. 
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m’‘=^^chievous tricks which go so hard against those 
who purchase his productions or order for them. 
The quality or quantity of solder (or pan) employed 
is the first question that is universally enquired into 
ill all cases of commercial dealings in Indian 
jewelry ; and while by melting some articles the 
value of the gold per tola is reduced by Re. 1 or 
2 only, we frequently find cases in which the value 
is decreased at the ruinous rate of Rs. 8 or Rs. 10. 
This last state of affairs arises when the solder 
consists almost entirely of a mixture of baser 
metals and is at the same time fraudulently used 
in larger quantities than what is absolutely necess- 
ary. 

Considered, however, from the standpoint of a 
chemical student who investigates the subject of 
ascertaining the amount of metal that is lost in the 
operations of the goldsmith, the process of solder- 
ing is scarcely important enough to receive a 
separate treatment. The preparation of the solder 
and its reduction to the condition of small thin 
bits are embraced in the discussion of melting and 
hammering ; while the loss during the blowing 
operation, during which the reducing flame of an 
oil lamp is made to play upon the solder and the 
parts it is meant to join together, may be supposed 
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to have been treated during the discussion of the 
subject of loss of gold by volatilisation. The fact 
that almost all solders contain a little zinc perhaps 
makes the loss in their case to be much greater 
than in that of an alloy of gold and copper only. 
The following three sets of ligures give the weight 
of gold and the weight of solder before the process 
of soldering and the weight of the article after the 
operation has been finished : — 


Gold 

Tolas annas pies. 
600 
200 
380 


Solder 

Tolas annas pies. 
I o o 
080 
140 


t. of Gold &: Solder 
after operation. 

Tolas annas peis 
6 15 o 

2 7 13/4 

4 10 3 


Thus, on the whole a loss of iij pies takes 
place in dealing with 14 J tolas of materials. This 
gives the rate of loss at 79 pies per tola. 

It is proper to observe that of the loss that 
takes place during soldering, about one-third is 
due to purely physical causes, e, g. the loss of pieces 
of solder which fly off before the blowpipe. The 
above figures are accordingly not to be supposed as 
affording an accurate estimate of the amount of 
material that is lost by vapourisation during the 
operation of soldering. 
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Filing and Cutting 

These are the two operations of the goldsmith 
in the course of wliich gold is lost to an apj^reciaMe 
extent. The work of cutting is dene hy a class 
of men called nakdshiwalds to wliorn the articles 
are made over for t]\e puq)ose. In recognition 
of the fact that luss of gold must ii'cvitaMy take 
place during the operation of cutting, tlie goldsmith, 
when he takes hack tlie articles and the particles 
that are chopped off the surface from the nakdshi- 
waldSy generally makes an allov’ance of one pie per 
tola in favour of the latter. 

Tlie loss whicli takes [ilace during the operation 
of cutting as well as the loss during liling, i.e. 
rubbing the surface of gold with a steel lile to make 
it smooth, is due to causes of a purely meclianical 
nature and can be prevented to a great extent 
by the means suggested for minimising such loss 
in the course of hammering and drawing. 

The operation of cutting is always, and that of 
filing some times, effected after the article lias been 
coloured and polished. But as the chemical pro-^ 
cess of colouring will be treated of separately in the 
following pages, the mere mechanical .operation 
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of cutting and filing are here put in for the purpose 
of preserving continuity. 

The Chemical Operations of the Goldsmith : 
Cleansing, Colouring and Polishing 

We now come to a process which, though not so 
important in the eyes of the goldsmith as some of 
the processes before described, is yet of the greatest 
consequence in the enquiry in which we are engaged. 
This is the process of colouring. 

If it were possible for our goldsmiths to work 
with pure gold, the appearance of the material 
would suffer very little by the various processes 
of heating, hammering, &c., and a mere mechanical 
rubbing would throw off the superficial dirt and be 
sufficient to expose the natural yellow surface of 
the unalloyed metal. This property of pure gold 
is due to the fact that no oxides of gold are formed 
at temperatures to which the metal is exposed 
during the operations of the goldsmith. Indeed it 
is well-known thst gold does not unite with oxygen 
at any temperature. 

But the case is different with copper, the oxide 
of which is formed at temperatures which are ordi- 
narily attained by the goldsmith in the course of 
his operations. Hence, if a mass of copper is 
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heated in the goldsmith’s fire, it is divested of its 
bright red colour and acquires a dirty black appear- 
ance due to the formation of a coating of cupric 
oxide. Now, an alloy is nothing but an intimate 
mechanical mixture of its constituent metals — the 
molecules of the several metals lying promiscuosly 
as it were. In an alloy of gold accordingly in which 
copper forms a constituent part, the pa^^ticles of the 
latter are freely interspersed between those of gold. 
When such a substance is heated in air, the gold 
particles retain their primitive yellow, but the par- 
ticles of copper, which are exposed to air, are 
oxidised into CuO. This substance is, as we know, 
a black amorphous powder z^nd it gives to the whole 
mass a black appearance, which becomes darker 
as the metal is hammered over and the powder is 
thoroughly spread over the surface of the metal. 

An interesting and rather curious experiment 
clearly illustrates the above explanation. If a piece 
of gold containing a little copper be heated in air 
and care be taken not to rub the metal in any way 
so as to spread the black oxide of copper over the 
surface, it will be found that the metal, if free from 
■external dirt or soot, will be still yellow and toler- 
ably bright. The yellow of ‘the more numerous 
gold particles overpowers the colou’* of the black 
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oxide of coj)per. If, however, this black substance 
be spread over the surface of tlie metal, the colour 
instantly changes. The spreading of the oxide 
is easily brougl\l about by hamniering, and thus we 
can take an apparently bright piece of metal and, 
by hammering reduce it to a jet black mass. 

The ignorant goldsmiths explain tliis blacken- 
ing by supposing tlie stain of the black steel hammer 
to adhere to the surface of gold. 

We may, perhaps, in this connecthm mention 
a particular artilice which is sometimes employed 
by our goldsmiths to cleanse the surface of a gold 
and copper alloy, which has been blackened by lire. 
This metho<l is employed whenever it is desirable 
in tlie course of working to expose the bright 
surface, but where it would be inconvenient, impos- 
silile or unnecessary to apply the long anti laborious 
mode of cleansing or colouring which we shall 
hereafter describe. It is found that if a blackened 
piece of gold and copper alloy be heated in a 
charcoal fire to redness and then water be sprinkled 
on the fire, the alloy at once acquires the bright 
colour of gold. This phenomenon, though often 
practised by our goldsmiths, is a puzzle to the 
most intelligent among them. ***** The 
true explanation of the operation seems to be 
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that, wht^n placed in a cliarcoal lire, the cupric 
oxide is reduced to metallic copper. But if it is 
taken out when hot, it comes into contact with the 
air afyain and is oxidised. What the jToldsniith 
does is to suddenly cool down tl^e metal when in 
tlie reduced state and not to allow it to come into 
contact with the open air, until it has cooled suffi- 
ciently down, so as not to • e liable to re-oxidisation. 

From what has been stated above, it will be 
easily seen that when a piece of golden ornament 
has been completed by the manufacturer, it is 
of a dirty dark colour a^id must be cleansed before 
it can be used. In this country mere cleansing is 
not sufficient, f-^r the popular taste docs not ap- 
prove the new golden articles appearing and being 
used in the yellow colour of true gold. The 
articles must be ** coloured^' before they can be 
made over to the customer, by which is meant that 
a' bright reddish colour must be imparted to them. 
The particular tinge which is liked by different 
persons is different, some people liking a colour 
verging very nterly on red or orange, while others 
have a fancy for a colour whfch approaches to 
reddish violet. 

The process of imparting the requisite shade 
of colour to articles of gold is one of the most 
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cumbrous and complicated chemical operations 
in the whole range of indigenous arts and manufac- 
tures of India. The numerous chemical reactions 
that take place in the several stages of the business 
are of more than ordinary interest ; while the im- 
mense loss of gold that apparently takes place leads 
one to wonder why the subject has not as yet been 
taken up seriously by commercial or scientific men. 

The process of colouring, so recently as 20 years 
ago, was universally carried out by the goldsmiths 
themselves, and in the villages and smaller to>/vns 
the state of afairs is still the same. But in the 
metropolis and at the bigger stations of the pro- 
vince, the advantages of the principle of division of 
labour have lately begun to be felt in every branch* 
of art and manufacture, and the result, so far as this 
particular subject is concerned, has been the spring- 
ing up of a class of people whose sole business is to 
colour ornaments and other articles of gold. These 
men are known among our goldsmiths as the 
rungwalas. They do not charge any remuneration 
for their labour, but retain the fluid in which, 
during the process of colouring, a quantity of gold 
is dissolved. 

We will now follow the rungwala through the 
course of a complete set of processes for colouring. 
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skipping over the mere mechanical parts of the 
work, but dealing a little fully with the portions 
which are of a chemical nature. 

The Processes of the Rungvvala 

The shop of a Calcutta riingwala is one of the 
most miserably furnished working-places in the 
whole^ metropolis. A charcoal fire, a pair of bellows, 
a few crude pieces of indigenous earthern-ware, 
two or three coarse pots of China, tojg^ether with 
a few other little things, are all that greet the eager 
sight of the observer whom business or curiosity 
leads to his dark and ill-ventilated den. 

The rungwala has to wait till a suffiicient num- 
ber of golden articles are accumulated in his hands. 
He does not generally commence the process until 
he has got at least ten tolas of gold for colouring. 
Because the cost, the trouble and the time required, 
as he says, in going through a complete series of 
operations are such as to prohibit his doing the 
work with a smaller amount of gold at a time. 
Ordinarily a ** khola'^ as the amount of gold colour- 
ed at one operation is called, consists of about 20 
to 30 tolas of gold. 

Having got the amount of gold sufficient for 
working a khoia, the first thing that the rungwala 



2o8 


HINDU CHEMISTRY 


has to do is to cleanse the articles of all external 
dirt as well as of the blackess due to the formation 
of CuO. With this view he first lieats them in a 
charc(jal * lire, thus causing all the oil, cliarcoa) dust, 
and </t)ier foreign substances on the surface to burn 
off. He next puts an earthen vessel on his fire and 
boils in it about a seer of the unripe fruit of tamarind 
(Taniariudus Indica), a sustance containing consi- 
derable amount of tartaric and other acids in the 
free state. Taking out these boiled articles and 
scjueezimj t]\em so as to extract the extremely acid 
pulp 1‘C forms a tliick syrupy fluid. In this fluid he 
boils the articles till the dilute acids dissolve away 
the cupric oxide, leaving a yellow surface of pure 
gold. It is found that the solution of tamarind pulp 
becomes distinctly blue in vitrue of the formation 
of copper salts. 

In the place of this rather clumsy mode of 
clcansi}»g, wliich is largely practised even in the 
metropolis, some of die more adventurous rungwa- 
las use a rather more clever and neater method. 
Instead of preparing a large amount of tamarind 
pulp they obtain from the grocer's an ou.nce or two 
of a dull white crystallfne substance which they 
call “acid," and a solution of this serves equally well> 
if not better, for their purpose. To the question 
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as to what the substance called ^‘acid is, they can- 
not give a satisfactory reply. And even the grocer 
who sells it cannot enlighten the mquirer more 
than to this extent that the article is a gad (scum) 
or a bye-product in the manufacture of some acid. 
Having subjected the substance to a rough 
chemical analysis, we came to to conclusion that 
the substance should be nothing more nor less than 
KHSO 4 or hydric {)otassic sulphate, an acid salt 
and a bye-product, as we know, in the process of 
manufacturing nitric acid. The reaction of this 
substance on the copper seems to be this : — 

2 KHS0^4-CuO=K,SO^-f CuS0^ + H, 0 . 

The normal salt di-potassic sulphate, copper 
sulphate and water are formed. 

What takes place in the gold as regards the 
particles of copper takes place also in the solder 
used as regards the particles of both zinc and 
copper that are on the surface. 

The oxides of copper * and zinc are acted on by 
the dilute acids of the tamarind or the hydric 
potassic sulphate as the case may be, and are 
dissolved away in the form of soluble saltjg The 
reaction in the latter case is : — 

2 KHSO* + ZnO=ZnSO* + K,S0* + H,0. 

As the solder contaihs a large amount of silver, 

14 
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its appearance after the "copper and zinc have been 
dissolved away, is almost perfectly white, which 
appears rather prominent by the side of the bright 
yellow surface of gold. 

The next operation of the rungwala is perhaps 
intended to carry on the operation of cleansing to 
a further extent. He takes about half a pound of 
common salt, and mixes it with an equal amount of 
ordinary potash alum, purchased from the bazar. 

The mixture is then reduced to the form of a 
fine paste. The rungwala now covers each of the 
articles to be coloured with a thin layer of this 
paste of salt and alum and then places them on the 
fire. After the paste has dried up it is washed 
off with water, and generally the colour of the 
gold appears a little bit improved. The reason of 
this lies in the fact that the few particles of cupric 
oxide that remain on the surface are not wholly 
dissolved out by dilute acid in the first operation 
are got rid of by this process. 

After having been subjected to these two 
processes, the article acquires almost perfectly the^ 
beautiful yellow of pure gold ; but as has been 
stated already the pan or solder appears at the 
same time as white as pure silver. The contrast 
of these two different colours placed in close con- 
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tiguity is rather marked ; and the next operation 
of the rungwala is intended to remedy this defect. 
In order to make the solder and the metal appear 
of the same colour, he actually covers the surface 
of the solder with a layer of gold taken from the 
article itself. This is done in the course of the 
third process, which we will describe rather fully, 
as it is tbe most important of these stages of mani- 
pulation at which loss of gold takes place in con- 
siderable amount. 

Having placed an open earthen vessel on his 
fire and having put some water in it, the rungwala 
prepares a mixture consisting of. about four parts 
of nitre (say i tb.), one part of common salt and 
I part of alum (say J lb each).^ He then puts the 
mixture into the vessel, taking care always that the 
w^ater in the vessel be not more than what is necess- 
ary for dissolving about half the amount of salts 
added. The solution is then heated till it boils 
evolving large quantities of gases and fumes, 
amongst which chlorine can be easily detected by 
its unmistakable corroding odour. 


(i) Cf* p. 73 under “killing of mercury and gold,’^ where 
a mixture, among other ingredients, of alum, common salt and 
saltpetre technically called a vida, is used. 
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In this boiling solution the goldsmith places the 
cleansed ornaments so as to keep them wholly im- 
mersed. He examines them from time to time and 
after a while finds that a layer of shining gold has 
formed on the surface of the white solder. When 
this deposit is sufficiently thick and the whole 
article presents the appearance of being formed 
out of a homogeneous material he takes them out 
and, washing them well, prepares them for the next 
operation. 

Chemical Exf^lanation 

It is difficult to find out exactly the series of 
chemical reactions that take place during this 
period. Various impurities in the articles employed 
make the inquiry doubly complicated. It would, 
however, do^ for our purpose to investigate briefly 
the principal decompositions and formations that 
occur, and with this view we may suppose the 
reagents employed to be chemically free from 
foreign substances. 

It is well-known that if nitric and hydrochloric 
acids are brought together, certain reactions take 
place. If the acids be tolerably concentrated they 
act upon one another at ordinary temperatures, the 
mixture becoming yellow and giving off minute 
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bubbles of gas, smelling like chlorine. If the acids 
be dilute, we have to heat the mixture to bring .about 
the chemical change. The action that takes place 
consists of two of stages : — 

First, the oxygen from the nitric acid oxidizes 
the hydrogen of the hydrochloric acid, thus : — 
HNO, + 2HC1=H,0 -f HNO, + Cl,. . . (i) 

Secondly, the unstable nitrous acid that is 
formed acts on another molecule of HCl, producing 
a compound known as nitrosyl chloride and water, 
thus : — 

HNO, -f HC1=N0C1 + H,0 . . . (ii) 

The reactions (i) and (ii) when expressed by a 
single equation may be written as follows : — 

NO,OH -f 3HC1=N0C1 -f 2H,0 + Cl, (iii) 

Now, here, instead of free nitric and hydrochloric 
acids, we have saturated solutions of a nitrate and 
a chloride, and an action similar to the above may 
take place under the influence of heat only, instead 
of water, the hydrates of the metals present 
in the nitrate and the chloride are formed. Thus, 
instead of equation* (iii) w’e may have the following 
action : — 

NO,.OK +3NaCI + 2H,0 = NOCI +3NaOH :f 
KOH+CV 

When the solution boils and these actions set 
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in, the rungwala puts the golden articles in it. The 
chlorine liberated as well as the chlorine in the 
nytrosyl chloride attacks the gold and reduces it 
to the form of a soluble chloride, which mixes with 
the mass of the fluid. The NO of the nitrosyl, 
which is liberated, is itself a colourless gas, but it 
rapidly unites with the oxygen of the air and forms 
the red fumes of nitrogen peroxide which, together 
with chlorine, are liberated in large quantities during 
the third stage of colouring. 

Now we know that if a solution of gold chloride 
of sufficient strength is formed and a piece of silver 
is dipped into it, gold is deposited on the surface 
of the silver, while a portion of the silver is worn 
away. The reaction is as follows : — 

AuCl, +3Ag=3AgCI + Au. 

This reaction takes place in connection with the 
surface of the solder which is ^xposed. A layer 
of gold is formed upon it entirely hiding the white 
surface, so that to all appearance the whole article 
seems to be composed of the same material. 

In the explanation given above, the use of alum 
that is added to make up the jamak (as the solution 
employed in the third stage described above is 
called) has not been shown, and indeed this point 
we have not been able to clear as satisfactorily as 
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perhaps it is capable of. ^ It seems to undergo 
no chemical change, and henfee does not act in the 
capacity of a mordant in this case, as it does so 
widely in the arts of dyeing or calico printing. 
It is also found that if no alum is added to the 
jamak, the coating of gold on the solder is pro- 
duced, but it adheres very lightly to the surface 
and does not stand such processes as rubbing or 
brushing. Hence it seems that the only function 
of the alum is to tix the coating, i. e. to make it 
adhere' firmly to the surface of the solder. Expe- 
rienced goldsmiths are also of opinion that, but for 
the ‘alum, the gilding of the pan wquld not be 
permanent. The way in which this is done by the 
alum is to a certain extent a matter of conjecture. 
We suppose that the action is of a mere mechanical 
nature. When the particles of gold' stick to the 
surface of the solder, small quantities of alum 
solution remain in the pores between the separate 
particles. These afterwards dry up and crystallise, 
and the minute crystals act as a sort of mortar 

(i) Mr. Chakravarti all along fails to realise the important 
part which alum plays in yielding sulphuric acid. Moreover in 
the above equation chlorine cannot be expected to be set free in 
presence of alkalies ; see below under “ the Hindu method of 
manufacturing calomel.” 
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between the particles of gold and the surface of 
the solder, as well as between the particles them- 
selves. 

The third process in the course . of colouring 
is by far the most important source of loss of gold 
in the whole series of manipulations that the metal 
has to undergo. We have seen that the losses 
at all other stages are due to causes of a mere 
mechanical nature and are necessarily small. In 
all these cases, the gold escapes the vigilant eye 
of the worker and hence the extent to which it 
is lost sight of is minute indeed. Here for the^first 
time the gold undergoes a chemical change — it 
ceases to exist as gold altogether — and is conse- 
quently lost for ever to the illiterate goldsmith. 

We should remark that only a very small part 
of the gold that is dissolved out in the jamak — as 
the solution of nitre, alum and salt used in the 
third stage described above is called — is re-deposited 
on the surface of the solder. A large portion of 
the gold remains in the solution as AuCIg. NaCL 
2H^0. The helpless rungwaia can do nothing 
with his valuable fluid but dispose it off for a 
trifling sum to a class of men called jamakwalas 
who have a crude method of their own to extract 
some quantity of the gold from the jamak. We 
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shall return to jamakwala subsequently. We 
must now proceed to the fourth or last stage of 
colouring, during which the requisite colour is 
imparted to the metal. The articles, after being 
extracted from the boiling jamak solution, are 
thoroughly washed and rubbed with a brush, after 
which another bath is prepared for them. This 
consists* of a solution of tamarind pulp, nitre and 
common salt in water, which is placed in an 
earthen pot on fire and heated to ebullition. A 
little sulphur is then added after which the articles 
are placed in the liquid. The sulphur is added in 
a finely divided state, obtained by rubbing a stick 
of sulphur with a little water on a pi^ce of slate. 
Care is always taken to add an insufficient amount 
of sulphur at first, for it is found that the shade of 
colour that is produced in the gold depends solely 
on the quantity of this ingredient, which according- 
ly requires exceedingly carefuly regulation. The 
rungwala now examines the colour from time to 
time, adding more sulphur gradually if he wants 
the colour to deepen. When the requisite shade 
of colour is reached, he stops adding the sulphur 
and keeps on boiling for some time more, after 
which he takes the articles off the solution and 
gives them a final wash and polish. If too much 
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sulphur is added in this operation the colour 
becomes deep violet and finally black, and the 
whole process is vitiated. Under the circum- 
stances the rungwala has to recommence the work 
from the very beginning. 

It may be noticed that the acid or the commercial 
hydric potassic sulphate is never used in this stage, 
as it is used in the first, instead of the tamarind 
pulp. The reason seems to be that as nitre is also 
present in the mixture, the addition of KHSO^, in 
the presence of other substances, may result in the 
formation of nitric acid under the influence of 
heat. 

The chemical actions that take place during 
the fourth or last stage of colouring seems to be 
extremely difficult of explanation. There can be 
little doubt, however, as to the fact that the reddish 
violet colour is due to the deposition of a thin 
layer of some compound of gold on the surface of 
the articles. Il is the determination of this 
compound and of tfie exact nature of the process by 
whicb it is formed that presents all the difficulty. 

The fact that the sulphur is one of the most 
essential things that are required in the production 
of the colour would seem strongly to suggest at 
the first glance that the reddish violet tint is due 
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to the formation of one of the sulphides of gold. 
It appears that the subject and constitution of the 
compounds of gold and sulphur is one which has 
not yet been fully investigated by chemists. But 
it seems to be a well-established fact that no sul- 
phide of gold is known which is of any other colour 
than black. This stands in the way of our accept- 
ing the hypothesis that the reddish violet colour 
of gold obtained by the Indian goldsmith is due to 
the formation of a layer of sulphide on the surface. 
From the fact that if the colouring is allowed to 
be overdone i. e. if the articles be boiled further 
after the required tint has been obtained, the gold 
acquires a deep violet colour, th*e same conclusion is 
arrived at. 

Accordingly, in spite of the fact that the amount 
of sulphur added regulates the whole operation of 
the last stage of colouring, we are constrained to 
search for the reddish violet colour that is deve- 
loped in the formation of some other compound 
than a sulphide. The nature of the colour being 
the same as would be produced by a thin layer of 
a violet substance on a yellow surface, it follows 
that the colour of the compound formed must be 
violet. And the fact that when the colour is 
overdone, 1. e. when a thick layer of the coloured 
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substance is formed on the surface, the ap- 
pearance of the metal is dark violet, abundantly 
confirms the hypothesis. The only compoumd of 
gold that possesses this characteristic colour being 
aurous oxide Au^^O, we are forced to the conclu- 
sion that the colour of gold is due to the formation 
of a thin layer of suboxide on the surface of the 
metal. 

An examination into the nature df the chemical 
actions that take place during the operation clearly 
shows that Au^O is the compound formed. We 
have seen in investigating the chemical changes dur- 
ing the third stage of colouring that KNO, and 
NaCI being heated' together, yield free chlorine 
together with KOH and NaOH. This, chlorine 
after being liberated in the fourth stage attacks the 
gold and a small amount of auric chloride is formed. 
But at this point sulphur is added, and the nascent 
chlorine, instead of going to attack the gold any 
more, combines with the sulphur to form one or more 
of the sulphur chlorides. The supply of fresh chlo- 
rine being thus cut off, the heated auric chloride 
decomposes into aurous chloride and chlorine. The 
chlorine thus liberated combines with the sulphur^ 
while the aurous chloride is acted on by tfie 
KOH and NaOH with the result that Au^O is 
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formed.^ This is partly deposited on the surface 
of the gold producing the required colour and 
partly mixed with the saline solid matter present 
in the solution. 

The series of chemical reactions may be express- 
ed by formula as follows : — 

( 1 ) KNO3 4- 3NaCl + 2 Hfi = NOCl + 3NaOH + 
KOH-fCl^; this reaction itself consists of two 
stages as explained before. 

(2) 3CI + Au== AuClj 

(3) 2Cl4-S2 = S2CIjj (SClj, may also be formed 
in the precence of excess of nascent chlorine). 

(4) Au Cl3 = AuCl 4 -Cl, 

(5) 2 AuCl + 2KOH = Au^O + 2KCI + H^O. 

It will be observed from the above formula that 
the addition of sulphur is indispensable in this 
operation If the excess of chlorine were not re- 
moved by sulphur, as is done in (3) above, the gold 
wjould continue to be dissolved .out and a large loss 
of the metal would arise as in the course of the 
; bird stage. 

Moreover, with a free supply of chlorine, the 
auric chloride would never be reduced toaurous chlo-’, 

(i) The explanation is Scarcely satisfactory; it may be taken 
for what it is worth- 
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ride, and thus no formation of aurous oxide pould 
take place. It is thus seen that, though the sulphur 
used is not directly contained in the compound 
which gives the colour, it regulates the whole reac- 
tion in the most important stages of its progress. 

The above hypothesis is supported by the fact 
that if a little sulphur is added to the fluid obtained 
in the fourth stage of colouring, it will be found to 
disslove in the fluid. This could not be the case 
unless a compound like Sj,Cl^, which can hold sul- 
phur in solution, were formed during the re-action. 

It has been mentioned above that the loss dur- 
ing the third operation of colouring is considerable. 
Indeed, from the records of observation given at the 
end of ‘this section, it is clear that the loss is not 
only large, but .that its extent is also uncertain in 
the extreme. In some cases it is as low as half 
a pie per tola, while in others it reaches the 
ruinous figure of six pies per tola, or nearly one 
tenth of the whole weight. The average amount 
of 2i pies per tola, which is obtained from our 
figures, is not very different from the idea of expe- 
rienced rungwalas and goldsmiths on the subject. 
The largeness and uncertainty of loss are easily 
accounted for by the ever-varying constitution of 
the bazar articles used in the operation, some of 
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them tbeing very nearly pure, while others contain 
as niuch as 25 to 30 per cent of impurities, as well 
as by the want of any accurate precision as regards 
the proportion of materials employed. The ingredi« 
ents are seldom weighed before being mixed toge- 
ther; and the varying amount of water present 
physically in the salts is an additional source of error 
and confusion in settling the proportion by mere 
inspection of bulk. 

The following figures will give some idea as to* 
the magnitude of the loss in colouring : - 


Weight before 


Weight after 


Loss. 

colouring. 


colouring. 



Tolas. Annas. 

Pies. 

Tolas. Annas. 

Pies. 

Pies. 

6 10 

0 

6 7 

I'S 

105 

3 2 

0 

2 14 

I 

15 

12 12 

I 

I2 5 

3 

26 

5 3 

2 

5 2 

0 

6 

3 0 

2 

2 12 

0 

18 


The Restorative Processes 


Having in the previous paragraphs described 
with tolerable fulness the various sources of loss of 
gold in the course of its artistic manipulation by the 
Indian goldsmith and having in each case pointed 
out the form in which the metal escapes the hold of 
the worker, we will now turn our eyes to the meth- 
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ods which now obtain in our country for. rocovering, 
as far as possible, the amount of material which is 
lost. It is perhaps worth w'hile here to point out 
that to re-obtain the entire amount of lost material 
is absolutely impossible from the innate property 
of the extreme divisibility of matter ; and our sole 
object in these restorative operations should be to se- 
cure the recovering of the largest amount of metal 
that can possibly be saved. There are two small 
•classes of men in Bengal who obtain their living by 
extracting gold from the refuse and bye-products of 
the goldsmith’s workshop. These are the nehar- 
wala and the jamakwala before alluded to. These 
classes of men are found to cluster in the suburbs of 
large towns and important centres of jew^elry manu- 
factures. In the smaller towns and more insignifi- 
cant villages, the bye-products have either to be 
thrown away or to be disposed of in the best man- 
ner that the goldsmith can hit upon. Not unfre- 
quently in such cases the goldsmitK himself under- 
takes to play the part of a jamakwala and nehar- 
wala to the best of his abilities. But the unpractised 
manipula'tion of processes, which are themselves far 
from being satisfactory is sure to result always 
in the loss of ,a large portion of gold. 

We will now proceed to describe the operations 
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of the neharwala and the jamakwala. It may, 
however, be marked here that the immense diffi- 
culty in the way of obtaining the slightest informa- 
tion regarding the indigenous methods adopted by 
these workmen, in the exercise of their profession, 
can hardly be appreciated by one who has not per- 
sonally made an attempt to penetrate into the ‘mys- 
teries of any of the trade or manufacturing secrets 
of India. The unfortunate stagnation of almost all 
departments of knowledge, art and industry in 
India that perplexes and mortifies an inquirer, owes 
its origin to a longstanding and universal spirit of 
conservatism inherent in our people which, however 
eloquently defended by orthodox advocates of caste, 
is manifestly one of the principal causes why the 
Indian craftsman lags so far behind in the modern 
race of nations. The healthy broadness of views, 
resulting from the dissemination of liberal English 
ideas among the masses, has, indeed, broken some 
of the most pernicious strongholds of the intellec- 
tual monopolies of India ; but there are classes of 
men who still in obscure nooks of society keep to 
themselves what they regard as the treasures of 
professional secrets but what, after all, may be 
mere child's play to the eyes of the scientific 
world. 


15 
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To our enquiries about the nature of the nehar- 
wala and jamakw ala the deafest ears were turn- 
ed. Our attempts to impress upon these people the 
necessity of the application of chemistry to improve 
their methods were mere cries in the wilderness. 
And it was not until we had spent several weeks in 
constant intercourse with these people that we 
could begin to collect the information necessary for 
such an inquiry. Bit by bit we gained from differ- 
ent sources some knowledge of the processes 
which are given below in a continuous and well- 
arranged form. 


The Neharwala 

Now and then the neharwala makes his appear- 
ance in the goldsmith^s workshop, in order to 
obtain the collected sweepings and other refuse 
of the rooms, The interval of tjme varies from 
one to three months according to the nature of the 
work that carried on in the rooms as well as 
to the amotat of gold that is manufactured into 
ornlE|iments. It is useful to state here that every 
day before work is commenced, the room is swept 
yerf clean and the sweepings, instead of being 
thrown away, are carefully stored up in a corner. 
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The heap of dust and rubbish thus accumulated 
from day to day is the chief object of the visit of the 
neharwala. Having inquired as to the amount of 
gold that has undergone manipulation since the last 
disposal of sweepings or nehar (from this the nehar^ 
wala gets his name) as well as the nature of the 
articles that were manufactured, he proceeds to 
settle the price which depends chiefly on these 
conditions. The nehar of twenty tolas of good 
gold manufactured into articles, Vhich required draw- 
ing, beating as w^ell as soldering would generally 
be disposed of for a single rupee. It may be 
interesting to observe that a goldsmith, however 
dishonest in other respects, would never deceive a 
neharwala by selling to him a heap of ordinary 
rubbish for fear of losing credit .and custom in the 
department of nehar-selling. 

The next thing that the neharwala wants to 
obtain is the heap of rejected crucibles. 

It has been stated before thatr indigenous cruci- 
bles cannot be employed more than once for melting 
purposes, and hence .the number of waste crucibles 
is not small in our goldsmith^s workshop. The 
nature of the crucibles a-nd the amount of metal 
melted in each, together with the qualities of the 
^old, settle the price. We have seen a score of 
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crucibles of average size selling for eight annas. 

If the goldsmith's shop is large, the soot hanging 
from the ceiling and walls is also purchased. 

The last thing that the neharwala asks the 
shopkeeper is whether that day he would give a 
taljhar^ by which is meant if he w^ould allow the 
workmen's mats to be removed and shaken and 
the space below the mats swept. This operation 
is ordinarily perfomed once a year. The sweepings 
thus obtained are again valued. And after paying 
the prices the neharwala returns home with his 
heavy load, w'hich sometimes reaches the respecta- 
ble weight of 50 or 60 pounds. 

The first thing that the neharwala does with his 
materials is to crush them fine. This is only 
necessary when earthen lumps of large size are 
formed and mixed up with the nehar in consider- 
able numbers and is dispensed with in most cases 
where the large pieces are few in number and can 
be picked up and thrown away. 

The second process is to throw the curshed 
materials into a big earthen pqt in which the nehar 
remains immersed in water for a certain number of 
days, depending on the quality and quantity of the 
nehar. The object of this is to reduce fragments 
of clay to a J5ne state of division by which particles 
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of gold that might otherwise remain imbedded 
inside the mass of earthy lumps are at once ex- 
posed to view. 

The next and the main operation is that of 
working. The thoroughly soaked nehar is put in 
large earthen vessels and more water is added if 
necessary. The mass is then thoroughly stirred 
and the lighter earthy material which yet floats 
when the heavy metallic matter has settled in the 
bottom, is taken off. By the repetition of this 
process the solid matter is reduced to a very small 
bulk. It is then allowed to settle and the water is 
slowly poured off. The moisture that yet remains 
is dried up either on lire or in the sun. 

When several nehars have been separately 
washed in the preceding way, the remnants of all 
the washings are mixed together and the mixture 
ia washed once again. This operation is exactly 
like the preceding but is carried on more care- 
fully and in better vessels. When it has been 
completed, about one-quarter of the mixture may 
be perceived to consist of metallic substances. 

Among the metals present in this mixture, iron 
is often found and, as its presence is extremely 
undesirable when the meterials are placed on the 
crucible for melting, it is generally got rid of at this 
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stage. Formerly this was done by picking up the 
separate bits of iron by fine pincers, but now- 
a-days the magnet is almost universally used for 
the purpose. 

The next process is that of melting. This is 
carried on in the ordinary way, care being taken to 
procure a crucible big enough for ‘the purpose. 
The earthy matter sticks to the sides of the cruci- 
ble, while the metallic portion melts and falls to' the 
bottom. A mixture of gold, silver, copper and 
zinc is thus obtained. 

The old method of obtaining pure gold from 
such a mixture as this is said to have been as curious 
and interesting as certainly it was laborious and 
protracted. The alloy was first of all beaten into 
leaves of extreme thinness, about 5 inches square 
in size. Each leaf was then covered with a thin 
layer of a paste of brick dust and common salt. 
The leaves were finally arranged one above another 
and exposed to the heat of fire. After a certain 
number of days, depending on the nature of the 
alloy and the temperature of the fire, the gold was 
found to be very nearly pure. 

This method has now, however^ been entirely 
superseded by the far easier and more economical 
process of treating the alloy with strong nitric kcid. 
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For this purpose^ however, the metal must be 
obtained in a fine state of division. This is done 
rather ingeniously by melting the material and, 
while molten, by suddenly dropping it in water. 
By this means the metal is at once reduced to a 
fine powder without the expenditure of any manual 
labour in the way of hammering. Care, however, 
should always be taken to see that the vessel of 
water in which the molten metal is dropped has a 
wide tnouth. On one occasion, at which we were 
present, the liquid metal was poured into a narrow- 
mouthed vessel, and the steam suddenly generated 
was so great and powerful as to very nearly cause 
an explosion. 

The extraction of gold from rejected crucibles 
is done much in the sam^ fashion. These are 
pulverised and treated in the same way as ordinary 
nehar. Sometimes the powders of crucibles are 
mixed up with the common nehar to avoid the 
necessity of a separate series of. operations, but 
more frequently the smallness of their bulk induces 
the neharwala to treat them separately. 

The Jamakwala 

We will now turn our attention to the methods 
oi jamakwala. He periodically visits the work- 
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shops of his patron, the rungwala from whom he 
obtains the necessary amount of jamak on the 
payment of a price which depends on the quality 
and the quantity of gold that has been coloured, 
as well as the loss of weight that has taken place 
in the articles during their make. To give an 
approximate idea of the commercial value of jamak 
it may suffice to state that we once purchased 
a jamak of 20 tolas of sovereign gold (which is 
22 carats or 916*66 per mille fine) for one rupee 
only. We may also observe that the demand of 
jamak is not at present at par with the amount 
of its supply ; and at some of the bigger rungwala' s 
working-rooms, one may see big earthen jars full 
of this substance, collected and stored up for want 
of purchasers- It may be interesting to add that 
even in this obscure department of business, the 
evil genius of man has set to work, and one has 
to be careful in dealing with a jamakwala^ if one 
is a new hand in. these affairs.' On one occasion 
we happened to be defrauded and were given a 
substance as a jamak of 35 tolas of gold for what 

(i) It may be observed, however, that a rungwala would 
never deceive a jamakwala in the same way as he ' would d^^ive 
a stranger for fear of losing credit and custom in the department 
of jamak-selling. 
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we considered the modest price of Rs. 2. But 
the thing turned out to be an imitation jamak 
only and all our best efforts could not discover 
in it the slightest trace of gold. 

Having obtained a sufficient amount of this 
fluid the jamakwala returns home. His first step 
is to get rid of the fluid part of the jamak by 
boiling it. For this purpose he has got large 
earthen vessels with wide mouths which can be 
placed over a fire. When almost the whole amount 
of water has been evaporated off, he pours out 
the viscous mass into an open eathern vessel and 
porceeds to what we shall call the second process 
of the jamakwala. 

With the solid matter of the jamak obtained 
by the first operation, the jamakwala mixes a 
small quantity of borax as well as a large amount 
of a substance known as poonoor. The weight 
of powdered poonoor that is thus added is about 
four times the w eight of the jamak matter. Having 
thoroughly mixed these substances with such an 
amount of cow-dung as is required to give consis- 
tency to the material, he forms them into balls 
of about, two or three inches in diameter. He then 
dries these balls and when perfectly dried they 
are ready for the third process. 
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The poonoor employed in the above process is 
a hard quasimetallic substance that can be purchased 
from certain grocers at the rate of three or four 
seers per rupee. It is, they say, nothing but a 
bye-product in the operation of rupd-pdkdno by 
which is meant the operation of chemically purify- 
ing silver which has been alloyed with a large 
amount of copper and other metals. The usual 
method of conducting this operation in our country 
is to mix up the alloy with a large amount of lead 
and after melting the whole mass to blow air 
from above. [This operation, as also the next one, 
is practically that of cupellation] . The pure silver, it 
is found, separates in the course of the operation 
and collects at the bottom, while the partially oxi- 
dised lead, together with the impurities which 
existed originally in the silver constitutes the poo- 
noor of trade. We analysed qualitatively a sample 
of ordinary bazar poonoor by the wet way after dis- 
solving it in nitric acid and found it to contain lead, 
copper and zinc with traces of silver and iron. 

The third process of the jamakwala is the main 
step in the reduction of gold. He scoops out on 
the earth in an open place a hollow of the shape of a 
hemisphere about a foot in diameter, and having 
thoroughly smoothed the interior of this hollow, he 
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covers it with a layer of slaked lime about half an 
inch thick. After the lime has dried, it presents 
the appearance of a cou»*se white china vessel, inv 
bedded in the earth. In this the balls prepared 
by the second process are placed. The jamak- 
wala then forms a powerful charcoal fire over it 
and with two or three large pairs of bellows causes 
the flame to play on the mass below. The lead 
of the poonoor is soon reduced and dissolves, 
as it were, the reduced gold, silver and copper. 
A large metallic mass thus collects at the bottom 
of the hollow, consisting mainly of lead. The 
blowing is now continued as hard as possible from 
above and the metal being oxidised to litharge 
begins to be blown off. The process must be con- 
tinued till the whole of the lead has passed off and 
a mixture of gold, silver and copper remains behind. 
Care should always be taken in this operation to 
see that the last trace of lead is thoroughly got rid 
of ; for nothing affects so much the ductility and 
malleability — ;virtues most important for the pur- 
poses of the goldsmith~rof gold as a mixture ever 
so little of lead. Thus ** one two-thousandth part 
renders the metal too brittle for rolling and its 

very fumes produce a serious effect upon it.^^* 

(i) Matinder’s Treasury of Science, Article : Gold. 
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Such is the tedious length and such the labo- 
rious and complicated nature of the processes by 
\\Jiich the neharwala and the jamakwala extract 
precious metal from the large heaps of rejected 
sweepings and dirt and bye -products of the gold- 
smith’s workshop. But their labours have only 
the empirical experience of years to guide them 
and not the acuteness of a well trained scientific 
mind ; and accordingly we find that a large portion 
of their work is directed to achieve in a laborious 
and round-about w'ay an object which a slight 
knowledge of chemistry enables us to secure in 
the simple.st manner imaginable. 

With a view to shorten the labours of the jamak- 
wala as far as possible, w^e began a series of 
experiments, investigating the properties of the 
jamak and trying to find out the easiest mode of 
-extracting gold therefrom. As the. results of our 
experiments w'^e have found thaj, W’Orking on ordi- 
nary plans in the wet way, we can recover an 
amount of gold, which is equal to, if not in all cases 
greater than, the quantity which the jamkawala 
can obtain by his expensive and protracted 
methods. 

We need scarcely give the properties and the 
<'odstituents of the various specimens of jamak 
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which we obtained from the bazar from time to time 
for experimental purposes. The w^ay in which a 
jamak is formed having been before describejd 
in full, the results of analyses will be nothing but 
tedious. It will be sufficient to observe that in all 
cases the jamak was a clear greenish-yellow 
liquid of rather thick consistency with a large 
mass of grey solid matter at the bottom consisting 
almost wholly of soluble saline matter. 

It may be also added that among bases, silver,, 
copper, zinc, gold, aluminium, potassium and sodium 
were the principal ones that were found ; while 
amongst the acids present, nitric, sulphuric and 
hydrochloric were recognised in large quantities. 
Traces of free chlorine could also be found in some 
of the solution, while perceptible amounts of iron 
were found in almost all. 

The microscopic appearance of jamak may be 
interesting as showing the exact state in which 
gold exists in the solution. With this view we 
examined under a miscroscope (magnfying 375 
times) a drop of a clear solution of jamak as well 
as an amount of the solid saline matter lying at the 
bottom. The appearance, in both cases was the 
the ^ame, only in the latter the crystals were 
more numerous arid closer together. The octahedra 
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of alum with occasional facets of cubes, the long 
furrowed and rhombic prisms of nitre and the cubes 
of common salt were very prominent. Between 
these, in numbers far less, could be discovered long, 
transparent needles. These were most probably 
crystals of double chloride of gold and sodium which 
is invariably formed when a solution of auric chlo- 
ride is mixed with chloride of sodium. The consti- 
tution of this substance is AuClj. NaCl + aH^O, and 
it is the commercial “ non-deliquescent chloride of 
gold” which is ordinarily sold in one gramme tubes. 

Besides the above crystals, we frequently found 
amorphous particles, wholly or partially opaque. 
Those that did not transmit light at all were proba- 
bly particles of dust or other earthy matter which 
were present in the ingredients in the shape of 
impurities. But there were others which transmitted 
a beautiful green light and these were likely to be 
line particles of gbld. As these were rather few in 
number, it might be inferred that in the jamaky gold 
•existed chiefly in combination. It is also probable 
that t^e greatest part exists as NaAuCl^ + aH.O. 

From a liquid containing such a variety of subs- 
tances in solution as the jamak does, it is no doubt 
a difficult ta^ to precipitate the gold which i^ 
present [perhaps in : the minutest quantity of all. 
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The reducing agents that are mentioned by che- 
mists as suited for reducing gold from solutions 
are exceedingly numerous. Of those that are prac- 
tically employed, the pricipal ones are ferrous 
sulphate, oxalic acid, sulphurous acid metallic iron. 
We tried each of these in a large number of 
cases and found that ferrous sulphate gives the 
best result of all. The reaction that takes place 
during reduction by ferrous sulphate is sometihng 
like the following : — 

2AuClg -f bFeSO^ = 2Au + 2 Fe^ (SO 4- Fe^CL^. 
The gold is precipitated as a fine, heavy, black 
powder and easily settles at the bottom. 

At first we used the pure material obtained 
from the chemists for precipitating jamak\ but 
afterwards found that the crude article of the bazar, 
after being dissolved in water and filtered, yields 
a solution which serves equally well. 

This makes the process a matter of very little 
expense and with an anna worth of good crystals of 
hirakash (the Bengali name of ferrous sulphate), a 
jamak containing 8 annas weight (for about Rs. 
14 worth) of gold can be satisfactorily extracted’ 

We , are far from thinking that in our experi- 
mental attempts to extract gold, we were able to 
catch the whole of the material that was present 
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in the solution. It is very probable that in the 
fine state of division, in which the precipitation 
takes place, a considerable amount of the metal 
is washed away .in the process of collection. But 
this loss is due to causes of a mere physical nature 
and can be prevented to a large extent by the 
use of better and more refined instruments. 

It has, however, been ascertained that even 
with rough instruments the easy and inexpensive 
mode of wet working gives as good results as 
the laborious and costly method of the jamakwala. 
The indigenous worker thinks himself fortunate if 
the amount of gold which he extracts is of twice 
the value of the jamak from which it is obtained, 
and we are convinced from the results of repeated 
experimentsw that the wet method promises in gen- 
eral no less tharr twice the amount of profit with 
the advantage of saving time, labour and expense. 

Conclusion 

The importance of the subject that has been 
described and discussed in the major portion 
of the preceding pages is far greater than it 
appears to be at the outset. Month after month, 
in Calcutta and in the larger towns of Bengal^ 
considerable quantities of gold undergo transforma- 
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tion under the goldsmith’s hammer ; and as every 
article so manufactured is coloured before being 
used, the amount of jamak that is produced must 
be large indeed. By a rough calculation we have 
estimated that about 3500 persons earn their bread 
in Calcutta by following the occupation of a manu- 
facturing Jeweller ; and allowing for holidays, 
illness and want of work it may be safely held 
that about 2,000 hammers ply on an average 
every day on gold and silver within the bounda- 
ries of Calcutta and its suburbs. Out of these 
2,000 hands 1,500 may be supposed to work 
on the more precious metal of gold alone. On 
the modest calculation that a man works one-half 
of a tola of gold in the course of a day, 750 tolas 
of golden articles are turned out every day in the 
metropolis. Supposing as we have pointed out 
before that in colouring only one-half of an anna 
of weight of gold is dissolved out into the jamak 
per tola, as much as 375 annas or more than 23 
tolas of gold are every day dissolved in Calcutta 
0,lone. As has been shown before, we have ample 
reasons to believe that the jamakwala can seldom 
get out as much as one-half the amount of gold 
that exists in the jamak by his crude and imperfect 
methods. Granting, however, that he can reclaim 

16 
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so much as two-thirds ot the gold lost in colouring, 
we arc still forced to the astonishing conclusion 
that seven tolas of gold are absolutely lost in the 
town of Calcutta alone with the lapse of each day. 

There can be little doubt that if the whole 
of ih^jamak that is now thrown away or otherwise 
washed could be collected and worked on the 
lines suggested by the newest and the most refined 
chemical methods, no less than three fourths 
of the entire loss could be reclaimed. This would 
amount to some thing like 15 or 16 lakhs of rupees 
per annum in these hard days of struggle for 
existence. 

This is not the place for giving even the 
outlines of any elaborate scheme by which the 
collection of jamak and the extraction of gold 
therefrom may be carried out in practice on an 
extensive scale. 

Business may be commenced at once by setting 
up a laboratory fitted up for the purpose after 
the latest fashion, at a convenient station in the 
centre of the Province and by purchasing the 
jamak that has already accumulated in the hands 
of the rungwala. In the meanwhile agencies may 
be established in every district for the purchase 
and storage of jamak. When the accumulated 
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jamak is all exhausted, these agencies will be able 
to feed the laboratory continually by the supply 
of fresh jamak from time to time, from all parts 
of the country. 

Note on the Salts. ^ 

Romaka, also called ^akambari, is the salt 
produced from the Sambar Lake near Ajmere 
(Dutt).' 

Sauvarchala : see under saltpetre. 

Audbhida (lit. begot of the soil) Is* the name 
applied to the saline deposit commonly known as 
the reh efflorescence. It consists “chiefly of 
sodium chloride and sulphate in varying propor- 
tions. In addition there are sometimes carbonate 
of soda, and we have usually found some magnesian 
sulphate. In certain localities the last named salt is 
in very considerable proportion. In other cases 
nitrate of lime or alkali is' present.’' 

“The efflorescences thus produced consist of 
three groups; ist, the neutral, which contain no 
carbonate of soda (these consist chiefly of 
sodium chloride and sulphate, and frequently 
magnesium sulphate) ; 2nd, the alkaline chlorides 
and sulphates, but no lime or magnesian salt ; 3rd, 
the nitrous efflorescences.^' — Dr. Center's Note on 

See pp. ap, 44 and 127. 
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Reh quoted in Watt's Dictionary of the “ Economic 
Products of India’'. Vol. VI. Part I. pp. 410-417. 

We have thus a ready explanation of the 
conversion of mercury and other metals into their 
chlorides when they were heated in combination 
with audvida and other salts (see p. 48 ). The 
magnesium sulphate would readily yield sulphuric 
acid, which with sodium chloride and nitre, might 
be expected to produce aqua regia ; (for further in- 
formation see under ^‘rasakarpura" or the chlorides 
of mercury). 

Viz/a or Vit is at present taken to be the same 
substance as the kdlanimak or “black salt"; it is 
difficult to ascertain what it stood for at the time of 
the Charaka and the Sujruta. The following 
account is given in Watt's Dictionary of the Eco- 
nomic Products of India. “Black Salt is pre- 
pared in upper India chiefly at Bhewani in the 
Hissar district by heating together in a large ear- 
then pot Salt) of common salt, one pound of the 
fruit of Terminalia chebuluy and one pound of 
Phyllantkus emblica, and one pound of sajji (im- 
pure carbonate of soda), until by fusion of the salt 
the ingredients are well mixed, when the pot is 
removed from the fire and its contents allowed to 
cool and form a hard cellular mass. This prepa- 
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ration is used medicinally principally as a diges- 
tive/^ The salt has a reddish brown colour and 
consists mainly of sodium chloride with traces of 
sodium sulphate, alumina, magnesia, ferric oxide 
and sulphide of iron. Most of the samples, we 
have examined, were found to evolve minute quan- 
tities-of sulphuretted hydrogen when treated ‘with 
an acid ; even when placed in the mouth the taste 
of this gas was distinctly felt. It is very probable 
that when the saline mass is fused with the organic 
matter [T. chebula], a portion of the sodium sul- 
phate is reduced to sulphide, which by double 
decomposition converts the traces of iron salt 
present into the sulphide. The sulphide was 
detected both in the insoluble residue (as FeS) as 
well as in the aqueous extract. 

In the Chemistry of Bubacar, the following salts 
are mentioned : — 

La classe des sets renferme onze esp^ces : le 
sel commun, que Ton mange, le sel pur, le sel 
amer, employ^ par les orf^vres, le sel rouge *, le 
sel de naphte * le sel gemme proprement dit, le sel 

indien *, le sel alcalin, ^ le sel d^urine, le sel de 

(1) Sel gemme colors. 

(2) Sel gemme bitumineux. 

(3) Salp^tre ? 

(4) Carbonate de soude. 
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cendres ^ le sel de ohaux (La Chimie au moyen 
Age, T. I. p. 308). 

It will be seen, however, that the last 3 or 4 
products are in Hindu Chemistry very properly 
placed under the ksharas or the alkalies (p. 45). 

Note on the Killing of Metals 

From the time of the Charaka and the SuiTuta 
we find metallic preparations in the shape of 
oxides, sulphides and sometimes chlorides recom- 
mended for internal administration. The various, 
formulas, which will be found scatttered throughout 
above, give us methods for killing the metals. * 
But a killed metal is not necessarily a compound ; 
it sometimes means a metal deprived of its well 
characterised physical properties, eg. colour, lustre 
&c. Thus the Ayurvedic killed gold and silver 
often represent the •respective metals, in a fine state 
of division. Take for instance 'the following 
recipe from “ Rasaratnakara by Nityanatha : — 
“ Rub gold leaf with 4 times its weight of killed 


(1) Carbonate de potasse. 

(2) Potass»e caustique impure. 

(3) See pp 30-31, 48 72.73. 
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mercury (/. e. sulphide of mercury) and sublime the 
mixture in a closed crucible. On repeating the 
process 8 times, the gold is killed.” (Cf. also the 
processes described in pp. 105-106). In the prepa- 
ration of ** makaradhvaj a ” (p. 132, note) the gold, 
which is left behind, would be regarded in the 
same light. As the Hindu latro-chemists were 
very particular about the killing of the metals 
being ensured, they had often to hit upon proper 
tests for securing this purpose. Thus “ Rasaratna- 
kara ” says : — ^‘In order to examine whether the 
mercury has been completely reduced to ashes, it 
has to be heated over a gentle fire for 3 hours. 
If the weight remains constant, know then that 
it has been completely killed.” In other 
words it means that if there be any free 
mercury present, it would volatilise off and thus 
there would be a loss in weight. In page 118 
will also be found some tests for killed iron. 
The language of a portion of couplets 25-28 is 
somewhat obscure and the meaning seems to be 
the very reverse of what the context would suggest ; 
''killed iron is that which, on being mixed with 

treacle honey and heated^ docs not revert to 

the natural stated By “natural state” the author 
probably conveys in whichit originally was. 


Hindu Cheinistry-26 
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i.e of an oxide, as immediately below he figuratively 
speaks of the resurrection of the dead (p. 120). 
Indeed, the ideas of the alchemists of the East 
and the West ran so closely on parallel lines that 
the best commentary we can offer to the above 
is the following extract from Hoefer’s work, des- 
cribing the notions current among the old Egyp- 
tinas. 

Expirienae. On brule, on calcine du plomb 
ou tout autre metal (except^ Tor et Targent) au 
contact de I’air. Le m^tal perd aussit6t ses 
propri^t^s caract^ristiques, et se transforme en 
une substance pulv^rulente, en une esp^ce de 
cendre ou de chaux. En reprenant ces cendres, 
qui sont, comme on disait^ le r^sultat de la mort du 
metal ^ et en les chauffant dans un creuset avec 
des grains de froment, on voit bient6t le m^tal 
renaitre de ses ctendres, et reprendre sa forme 
et ses propriet^s premieres. 

“ Conclusion : — Le m^tal, que le feu d^truit, 
est revivifii ^ par les grains de froment et par 
Taction de la chaleur. (T. i. p. 228). 

“N’est-ce pas operer le miracle de la resurrec- 
tion T. 1. p. 228 

(i) Les mots revivfier, rivivification sont encore aujourd’- 
hui employes comme synonymes, de rMuction de disoxydation. 
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Other “experiences” as well as technical terms 
have also their exact analogues in the language of 
the Western alchemists. Thus side by side with 
the “tests for killed mercury” (p. 74) and the “pro- 
cess for the fixation of mercury” (p. 131) we may 
quote : 

“Viennent ensuite toutes sortes de recettes 
pour la “combustion'’ de Targent, de Tor, du cuivre 
de retain, etc., faisant parfois double entploi avec le 
le livre II. Rappelons ici que le mot combustion sig- 
nifiait la calcination des m^taux en presence de di- 
verses mati^res sp^cialement le soufre, le mercure, 
les sulfures m^talliques, etc. Les produits en 
^taient d^s lors fort multiples. — “ La Chimie au 
moyen ^ge”, i. p. 309. 

“La calcination du mercure ^tait appel^e ^ cette 
^poque coagulation ou fixation du m^tal*” I bids p. 

154- 

The passage in Rasar^ava describing the effi- 
cacy of the apparatus especially the line “without 
the use of herbs and drugs mercury can be killed 
with the aid of an apparatus alone” (p. 67.) is highly 
significant. It refers no doubt to the formation of 
the red oxide of mercury, the precipitate per se, 
Cf. “II s’agit de la fabrication de Toxyde de 
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mercure pr^par^ per se^ c’est-^-dire sans addition 
d’aucun corps Stranger/' Ibid, p. 154 

On the Hindu Method of Manuf*acturing 
Calomel; The Hindu and Japanese 
Methods Compared — The Expla- 
nation of the Reactions involved 

According to the Hindu alchemists, there are 
four kinds of the ash {bhasma) of mercury, namely 
black (kajjali, p. 61), red (vemilion), white and 
yellow. ' The white variety is often spoken of as 
rasakapura or camphor of mercury ; it is often 
found to be almost pure calomel and sometimes a 
mixture in indefinite proportions of calomel and 
corrosive sublimate. 

The chlorides of mercury are found to be medi- 
cinally used from the 12th century downwards and 
various recipes are given for their preparation. 
The earliest account seems to occur in Rasar;iava 
(ch. XI. 24), where we find a mixture among other 
drugs of green vitriol, alum and salt, described as 

(0 or and xftnmi 

Vide — what the yei low ash refers to is not easy 
to make out. 
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capable of ‘^killing mercury in an instant” (see p. 
73). A more detailed description is found in 
“Rasendrachintamawi” a work which may safely be 
placed in the 13th- 14th century. Says the author 
Dhundhukanatha : “I am now going to explain the 
process of preparing rasakarpiira, which is a reme- 
dy for all diseases : take a strong earthen pot and 
fill one-fourth of it with common salt and place over 
it a mixture of brick-dust, alum and rock-salt. Rub 
mercury with the juice of Indian aloe and an equal 
weight of the above mixture into a paste ; deposit 
it in the earthen pot and cover it with the same in- 
gredients. The pot is to be firmly closed with a 
well-fitting lid. Now apply heat for three days 
together.” ^ 

( 1 ) 

II 

Wim I 

¥??! q^qi I 
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Another work of the latro-chemical period, 
“ Rasendrasarasa/wgraha ” describes the following 
process for Obtaining the svetabhasma Cj/r white 
ash. ‘^Rub mercury repeatedly with p&msu salt 
(/. e. audbhida salt : see p. 243) and the juice of Eu~ 
phorbia neriifolia ; place the mixture inside an iron 
bottle, the mouth of which is closed with a piece of 
chalk. The bottle is embedded in a mass of salt 
(cf. the salt-bath, p. 123) and then fire is urged for 
an entire day. The white deposit in the neck of 
the bottle is to be collected. ’’ ^ 

The Bhavapraka^a written about 1500 A. D. 
prescribes calomel in the treatment of Phiranga- 
roga (lit, the disease of the Portuguese /. e, syphi- 
lis) and gives the following recipe : “Take of puri- 
fied mercury, gairika (red-ochre), brick-dust, chalk, 
alum, rock-salt, earth from ant-hill, kshari lavana 
(impure sulphate of soda) and bhandaranjika or 
red earth used in cplouring pots in equal parts, rub 
together and strain through cloth. Place the mix- 

.1) m^q^ 
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true in an earthen pot, cover it with another pot, 
face to face, lute the two together with layers of 
clay and cloth. The pots so luted are then placed 
on fire, and heated for four days, after which they 
are opened, and the white camphor-like deposit in 
the upper part is collected for use. ” ^ 


>» 

II 

flwi: ^iwi I 

gst nt t 
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The Japanese method has been described by 
Professor Divers at length ^ and a summary of it is 
given below in the eminent chemist’s own words : — 

“The Japanese prepare calomel pure, above all 
things from corrosive sublimate. They heat balls 
of porous earth and salt soaked in bittern along 
with mercury, in iron pots lined with earth. The 
heat forms hydrochloric acid from the magnesium 
chloride in the bittern, and the mercury sublimes 
into the close-fitting but unattached clay covers 
of the pots. Air enters by diffusion and oxygen 
and hydrochloric acid gas act together in the 
hollow cover on the vapour given off from the 
sublimate of mecury there formed.” 

It will be seen that the process somewhat appro- 
aches that of “ Rasendrasarasa/wgraha” in which the 
pa;»su salt, which contains magnesium sulphate 
(see p. 252) sets free hydrochloric acid. The 
recipe of “Rasendrachinttoawi” and Bhavapraka^a 
would seem to have their analogue in the Chinese 
method, for a short account of wjiich we are also 
indebted to Professor Divers’ Memoir : — 


The translation from Bhavapraki^a “ as given above is by 
Dutt. 

(0 “Jourm Sec., CJiem. Ind." Vol XIII. ( 1894 ) pp. loS-ii. 



HINDU CHEMISTRY 


255 


** The Chinese process, if correctly described^ 
differs from that used in Japan in several material 
points, one of which is that the mercury is inti- 
mately ground up with the other materials, and one 
fails to see what reaction can take place between 
it and the two others, namely salt and alum. 
Heated, the mixture must give off mercury and 
hydrochloric acid, and then these, as in the Japanese 
process, will with air give the calomel, but this is 
independent of the previous intimate mixture of 
the mercury with the salt and the alum. Another 
point is that in place of the magnesium chloride 
of sea-water as the source of hydrochloric acid, the 
Chinese are said to use alum or copperas, which, 
with the salt, will react to give hydrochloric acid. 
A third point is that the cover is said to be 
closely luted to the iron pot, which must nearly 
exclude the air, without which it is impossble to 
explain the formation of caluiiicl. Perhaps this 
is the reason why the Chinese process is said to 
take four or five hours' firing, since this may 
give time enough for the needed oxygen to diffuse 
through the cup and luting, it will also account 
for the fact, if it is one, that the yield of calomel 
is markedly less in weight than the. rpercury 

used.'' 
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The Chinese and Hindu methods * are essen- 
tially the same as in both alum plays an important 
part in that it yields sulphuric acid. Professor 
Divers in his explanation of the Japanese method 
supports the view that the hydrochloric acid at first 
liberated undergoes aerial oxidation, thus: 2HCl-f 
0=HjjO + Clj ; and it is the chlorine thus set free, 
which attacks the mercury, forming calomel — a 
view which has been accepted by* no less an authority 
than Mendeleeff. ® The author has all along en- 
tertained doubts as to the correctness of Divers’ 
hypothesis and he has, in his lectures, pointed out to 
his students that some “catalytic agent’’ as in Dea- 
con’s process must account for the reaction involved. 
This now turns out to be so. It is the ferric 

(i) To which may be added that of the Latin Geber : — 

“ Argentum vivum sic sublima. Sume de ea libram unam, 
vitrioli rubihcati libras duas,aluminis rochae Calcinati libram unam, 
et salis communis libram semis, et salis petrae quartam partem, 
et incorporatum sublima, et collige album, densum, clarum et 
ponderosum, quod circa vasis sponditia inventum fuerit, et serva, 
ut tibi de aliis scripsimus. Sed si in prima sublimatione inven- 
tum fuerit, turbidum vel immundum, quod tibi accidere poterit 
propter tuam neglegentiam, illud cum eisdem fecibus noveris 
iterum sublimar^, et serva.” — ** Ges. d. Chem.” IV. p. 189. 

2) ” Principles of Chemistry,’^ Vol. II. p. $4 (Eng. trans. ed. 

1897). 
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oxidcy a constituent of the burnt earth mitsuchi** ^ 
which really acts as the chlorinating agent, if 
**we may so call it, in that it combines with the 
hydrochloric acid forming ferric chloride, and the 
latter in turn dissociates into ferrous chloride and 
free chlorine. 

The alumina of the clay also plays a similar 
part. A series of experiments were undertaken 
to establish this point, the results of which are 
stated below ; — 

I. Mercury, intimately rubbed with moist 
magnesium chloride, was gently heated in a 
combustion tube in a current of carbonic acid 
gas : globules of mercury and hydrochloric acid 
condensed in the cooler parts of the tube, but 
no calomel was formed. 

II. Mercury, intinlately mixed with magnesium 

chloride and a small quantity of jew'eller's rouge 

* ■ - 

(i) The composition of the earth, as found in use at the 
works, but rendered anhydrous, is as follows ; — 

Quartz 3®‘4 

Combined Silica ... 24*2 

Alumina 26*3 

Ferric oxide *o ’5 

Magnesia 0’3 


17 


99*7 
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(fc'rric oxide), was treated exactly as above — a 
crystalline sublimate of calomel was at once ob- 
tained, with only a faint trace of corrosive subli- 
mate. There was very little free mercury left. 

III. The experiment under ii was repeated, 
only alumina being substituted for ferric oxide — 
almost chemically pure calomel was obtained, the 
yield being rather less. 

IV. Mercury, was vapourised in a current of 
air mixed with hydrochloric acid gas— calomel was 
formed, but the yield was proportionately very 
much less than in i ; by far the largest amount 
of mercury volatilised as such and condensed 
in the cooler parts of the tube as globules^ * 

The formation of calomel as in exp. IV. is, in 
itself, an interesting reaction and it is rather surpri- 
sing that Roscoe and Schorlemmer’s latest edition 
of the standard work on Chemistry fails to take 

(i) The author avails himself of this opportuntiy to express 
his indebtedness to Mr, Chandrabhdshana Bh&durf, b.a., Demons- 
trator, Chemical Dept., Presidency College, with whom he has, 
of late, had frequent discussions on the chemistry of the Japanese 
Process. It was Mr. Bhidurf who hit on the true explanation 
as given above. The experiments i, ii, iii and iv were all performed 
by him. As Mr. Bhidurf has expressed a desire to work out 
the subject in all its bearings, we can confidently look forward 
to some very interesting results. 
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note of it. Our contention, however, is that the 
traces of air that would diffuse through the porous 
lid would ^ve rise to a quantity of calomel 
which may almost be regarded as negligible. For 
the true explanation, as we have already pointed 
out, we should look to the presence of ferric oxide. 
Our vi^ew receives additional support from the 
fact that the residue in exp. iL was found to con- 
tain ferrous chloride. 

The Chinese method as also that of the Latin 
Geber recommends the addition of saltpetre as 
thereby more of corrosive sublimate would be 
formed than calomel, and this purpose is equally 
served in the process of Bhavapraka^a which uses, 
over and above brick-dust, gairika (red ferrugi- 
nous earth, see p. 139, thus further increasing the 
chlorinating capacity. Professor Divers is of opinion 
that the sulphuric acid set free by alum acts upon 
sodium chloride giving rise to hydrochloric acid 
(loc. cit). and does nothing more ; our view is that 
the sulphuric acid simultaneously acts in a two-fold 
capacity; first, it liberates hydrochloric acid; second- 
ly, it acts upon mercury forming mercurous or 
mercuric sulphate as the . case may be and then 
double decomposition takes place between the 
two, thus : 
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Hg, SO, -f 2HCl=t=Hg, Cl, + H, SO, 

The sulphuric acid in turn acts upon a fresh 
quantity of sodium chloride and mercury and so on. 
By far the larger portion of the chlorides of mercury 
would seem, however, to be formed through the 
agency of the ferric oxide. 

The processes of “ Rasendrachintama^i ” and 
Bh3.vaprakara’’ were also put to an experimental 
test, the globules of mercury were broken up by 
being rubbed continuously with a mixture of brick- 
dust, alum and common salt, and the mass was 
transferred to a stout bottle, which was wrapped 
in several folds of cloth, smeared with clay \ 
The bottle was embedded in sand and heated for 
3 hours * — vide illustration. The sublimate that 
was obtained was a mixture of calomel and 
mercuric chloride ; in one experiment brick-dust 


(1) The experiments were conducted under the author’s 
personal supervision by Kavir&j Prakntiprasanna Kaviratna, 
who is well skilled in the Hindu methods of hilling metals. 

(2) The heating for 3 or 4 days together as recommended 
in the Hindu method need not be taken seriously, indeed it must 
be regarded as an extravaganaa of the old alchemists. Professfir 
Divers in applying his theory of etrial oxidation to ithe Chinese 
process has been led to suppose that it “take^ 4 or 5 hours’ 
firing, since this may give time enough for the needed oxygen 
to diffuse through the cup and luting." 
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was omitted and the product was pure calomel \ 
There was necessarily some loss of mercury by 
volatilisiation in these cases and the yield was 
short of the theoretical quantity. It will be seen 
that common salt, with alum or green vitriol, is 
quite competent to convert mercury into calomel ; 
but the addition of brick-dust increases the 
chlorinating capacity, giving rise to a certain pro- 
portion of corrosive sublimate, which can probably 
be avoided by gentle heating as in the Japanese 
method. 


APPENDIX I 

Amilyslt of oomo Proparalioiit uMl in tlio Hindu MpriMno 

iETHiops Mineral 

(Kajjali or rasapafpati p. 61) 

As might be expected from its mode of pre- 
paration^ the substance always contains a large 
excess of free sulphur. 

(l) Dtttt writes: — “The white form called rasakarpiAra is 
now pre|>ared, not according to the* processes described in Sanskrit 
works, but by subliming the black sulphide of mercury with 
common Or rock salt. In this form it is largely 'Inanufactur^ 
and sold in all the basar$.“ 
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0*645 granii rsubst ; digested wi^h carbon bisul- 
phide, yielded’ o*2845g. sulphur: whence free 
sulphur amounts to nearly 44 per cent. 

Sulphide Copper 

(Parpati t&mram p. 58) 

0704 g. subst., heated in a current of hydrogen 
with powdered sulphur (Rose's method)/ till the 
weight was tonstant, gave 0*697 S- 
evident that this preparation is nearly pure cuprous 
sulphide (Cu^S). 

Calomel 

{Rasakarpura, p. 250) 

Five samples, procured from the market and 
prepared according to the indigenous method, 
when exhausted with water gave in the filtrate 
only faint brown coloration with sulphuretted 
hydrogen. It is thus evident tfiat" these were all 
free from corrosive sublimate. 

Dutt,' we are afraid, derived much of his inf onnation .. on 
chemical’ subjects from hearsay. By subliming the black 
sulphide of 'mercury with .common salt,’* we got, as we ex p ec t e d , 
merely cinnabar. The sodium chloride wm simply left 'behind. 
It is to be regretted that the new edition of t>utt’s v^uable.work^ 
which ^ claims to be revised,” reproduces all the giving errors 
of the first. 
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Rust of iron 
(Mandara, p. i.ii) 

Hindu physicians generally procure the scales 
from the black-smith’s forge, which peel off the 
red-hot bars of iron, when they are struck on the 
anvil with an iron hammer. These are subjected 
to further roasting, sometimes as many as 500 
times and powdered very fine. 

Sample I 

The pow:der was reddish brown in colour ; and 
slightly magnetic.; 0*6638 g was boiled a few hours 
with hydrochloric acid in a -current of carbonic 
acid gas. On adding a drop of potassium 
ferricyanide solution to a drop of the iron solutioi^, 
a faint blue colour was noticed. Weight of insolu- 
ble residue, which was simply siliceous matter, 
was equal to o'loyg ; the oxide of iron was therefore 
equal to o*6638g— o*i07g.=o*5568g. The solution, 
distinctly yellow in colour, was treated with 
ammonia and the precipitate, ignited in the usual 
way, weighed 0*560 g. The sample was thus 
practically ferric oxide (Fcg O,). 

Sample II. 

Hindu Cheinittry-27 
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It was magnetic and of dark iron colour; 
o’259g, digested as above with hydrochloric acid, 
gave as residue (sand &c.) 0-131 g, Wt. of the 
real oxide=i28g. The solution was treated with 
ammonia and the precipitate, ignited as usual, 
weighed 0-130 g. The latter was once more 
dissolved in HCl and tested with K, Fe Cy, ; but 
no indication of a ferrous salt was obtained. It is 
thus evident that both the samples contained only 
a trace of ferrous oxide. 

As a check upon the above analyses, black 
scales were procured from a smith’s and examined. 
These were carefully sifted by means of an electro- 
magnet and freed from dust and other foreign 
impurities. 0-622 g scales was heated in a plati- 
num crucible over a blow-pipe flame and cooled 
at intervals, till the weight was constant at o-649g. 

Now Fe 0 . Fe, O, thus becomes Fe O3/2. Fe, 

0,or 232g „ „ 240g 

Now 0-622 X ^ g=o-643g 

The difference between the theoretical amount 
and that actually found is thus only 6 milligrams. 
This is no doubt due to the scales enclosi^ 
minute traces of metallic iron. 
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In the Hindu method of killing and purifying 
metals, the juices expressed from various plants 
are frequently used (cf. pp. 6i, 132). The ashes 
of plants rich in potash are also utilised as a 
source of alkali. (Cf. pp. 35-36). We give below 
one or two typical analyses. 

(i) Achyranthes aspera (•wna) 1 
'*The ashes are used by the Hindus in pre- 
paring alkaline preparations. The diuretic pro- 
perties 0^ the plant are well known to the natives 
of India, and European physicians agree as to its 

value in dropsical affections. 

« « « « 

Chemical composition . — ^The whole plant 
collected in August was used. A proximate 
analysis failed to indicate the presence of any 
principle of special interest. No alkaloidal body 
was detected, and the alcoholic extract contained 
no principle reacting with ferric salts. 

'*For the ash determination, the roots, stems 
an(^ leaves were separately examined with the 
follbwing results : — 
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Leaves. 

Stems. 

Roots. 

P,Of 

3 *<»S 7 

39719* 

1*3300 

i 3*8«93 

y4778 

I 7 *« 4 S 4 

2*6939 

12*9716 

^*6534 

i 3’I233 

3 ’ 5 i 49 

32*0068 

>•8504 
31*4319 
3 * 95*3 
* 2*9335 
5 * 44*9 
38*5830 
*9860 
5 * 6*97 
Not estima- 
ted. 

SrO« as ^Sand 

SO »•••-. 4 « • 

MgO 

K' 0 

NatO^..,......< 


27931 
Traces, not 
estimated. 

57416 

1*1770 

2*0651 

8*8687 

•3297 

3*0352 

Not estima- 
ted 

9*5221 
1*5261 
Not estimsf 
ted. 

13*6294 

*5525 

Manganese:.*. « 

KCl 

NaCl 

3 * 2 ? 5 i 
Not estima- 
ted. 

iroo57 
Not estima- 
te 


CO| 

Csroon. 



100*2526 

95*2232 

95*1085 


''The leaves, steins, and roots, dried ^t loo^C., 
afforded respectively the following percentages of 
ash, — ^Leaves, 24-334; steins, 8*672^; roofs, 8*863. 
The Jargie fa:inotiiit of sand present tn die ash. is 
due to the fact of the plants -having been collected 
during the rains, and when received they were 
coated with finely divided siliceous matter. 

" The total potash calculated as K *0 was equi- 
valent in the leaves to 21*4986 per cent., in the 
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stems to 38*0122 per cent.^ and in the roots to 
28*5830 per cent. It is possible that the plant 
might be of value as a cheap green manure oil 
account of potash content. (Warden, Chfm. News^ 
Vol. ii., 1891).'’ 

(ii) Juice of Trianihema monogyna ( 4 il 9 i« 4 «T) ( 

Although Punarnava is Boerhaavia diffusa^ 
the plant universally used by our Kavirajes as 
is different. A sample was submitted 
to the authorities of the Royal Botanical Gardens^ 
Sibpur, for examination, and it was indentified 
as Trianihema monogyna (nat. ord. Ficoidae)» 
On chemical analysis of the juice of the succulent 
stems, we found it to consist of a large propor- 
tion of potassium and sodium chlorides ; a nitrate 
was {also detected. The cooling and diuretic 
properties^ of the plant are thus easily explained- 
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Koshthi apparatus, 

for the extraction of zinc from calamine. (Se*e p Sq) 







Adhaspiitana yanlraw. (See p. 




Koshthi apparatus, 

for the extraction of zinc from calamine (See p. 8 q) 





Adhasputaiia yantra/zz. (See p. 




Putatna- yantra/w. (See p. 122 ). 




Alum and Sulphate of Copper Works Khetri. 

From Ball's Economic Geolocfy India (See p 148) 



Xiryakp^lana yantraw. (See. p. 124). 



Vidyadhara yantraw. (See p, 124). 
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130 

Solvents, the 

79 

Somarasa ... 

184 

Soraka, SorH... 

16 

Sound 

*37 

Spineb 

!!! ... ••• >69 

Spirits ( essence ) - 

53.55.70.81.93.94 

Sroanjana ... 

55, "9 

Stibnite 




310 INDEX, OF SUBJECTS 


StibniMm 


55 » 57,81 

Sulphur 


31,72,89,90 

Sulvi ^sutraj 


xl 

Sur^shtraja 


146 

Suryakanta (sun-stone) 


99 

Svarnasindura 


932 

Svetabhasma 

T 

252 

'I'alaka ( orpiinent ), . 


92 

essence of, 


93. 

Tannrayojfa 


*b2 

Tanjur 


li 

Tanm^tra (particles) 


3» 18 

Tantras, Brahminic and Buddhistic 

Ixx: 

Tantric rites 


”5 

cult 


i. 

origin of the, 


Ixii 

works 


ii 6 

Tastes, the .. 


24 

a discourse on the 


25 

Tatanagam 


* 59 ' 

T erms, technical 

... 

ri8, 120- 

Tikshnam 


108, 1 19. 

Tin 


..• 45 » 55 » 72, III, 152 

use of 


45 

Topaz 

. . . 

99 

Tripitaka 


xii 

Trona (natron) 

... 

192 

Xutenague 


159 

Tutha 


159. * 7 ^- 



4 ISUKX 

OF SU BJECTS i|U 

Tutia 

158. tsv 

hiira (g^recn) . . 

>59 

spirit of, -1 

.160^/62,170 

Tulie, spirit of, 

160, 170 

Tuvari (alum) 

9 ‘. U6 

'lyreaii purple 

192 


u 

UpfirAsas, the 

64, 79. 89 

•l'rine„lhe 

128 

eight varieties of 

30 

of buifalo 

9 ? 

Ctthlpana 

120 


V 

X'aikrtnta 

hi,S3, 99, 136 

liquefaction of . ... 

103 

Vajram (diamond) ... 

tex), 139 

N'angam (tin ) 

III 

Varfttaka 1 cowrie or marine .shell) ... 97 

\’art. aloha 

104, 114 

vata 

... ... xKxviii 

Vermilion 

74 

Vida 

64, 72. 73. 186 

Vimala 

69, 70, 81, 84, 85, 138 

Vit 

... * •.• 244 

Vitriol ••{ 

74, 89 

blue 

59, 86, 138. 144, 148, 171, l^2, 174 

essence of... 

>74 

isrrcen 

7.1. 74. 146, 1 . 7 « 


w 


Water 


4 . 7 



INDEX OF StTBJfKCTS 


^*2 


— — ^ 

Y 


Yai]^ Tn (apparatus) 

I 2 I, 

Mhaspfttana 

ia2 

Oheki 

,123 

i>hupa 

125 

Dola 

65,121 

Garbha 

66 , 

Hamsapika 

b 7 

Kosthi, on 

62, S<>, 93 

Lavana 

r23 

Nalika 

124 

Pitana ... 

122 

Svedani 

t22 

Tiryakpfttana 

124 

VSluka (sand-bath) 

123 

Vidyidhara 

124 

Yavak^h&ra 

... 183 

Yoga 

21 

Z 

Zinc 

156' 

extraction of 

71* 88 

‘‘Zjnken'^’ 

xcyiii 


W 



SANSKRIT TEXTS 




Sanskrit Texts 

Extracts from Vrinda 


Abfireviations used : M. Ms. = Madras Man^ismyit,. 

K. Ms. = K^inIr Manuscript. 

R. R. S. = Rasaratiiasamucbchaya. 
Rr. by N6g. = Rasaratn4kara by 

N&gdrjuna. 

?iT^ « vi, is. 

^ wm ii 

?5«9TWTfn iirr^ ^sm i 

LX, 148-149. 

#¥wr?rnrt ^trI Hfrf>r i 

* * tiR^ itT 4< Tft ^irf^fST ?m: I 
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HINDU CHEMISTRY 


I 

# H 
* # I 

g^nlrwrrsn «44i wf%?Taq ii 
f^wr^inTun^*! 4tiT?rr i 
Tfn TTR^ ii 

# # # “{^ 4Nr»nT^ I 

WT^^?rwT’«rT ^amr i 

tntT H^^rr^tsi ii 

?;^rnr*niwn: i 

?Rft triT^^ i 

f^fT^’T^irrsRg flrirm«it^iErf^ ii* 

T^rre?p|^, ^nwfirtiTfininT: i 



(1) The ^di yf 05^ published by the Anaud^- 
arama Press, Poona, does not contain the last three 
slokas, which, however, occur in the K. Ms. of the 


same. 



Cxtract$ from Rasarnava 

^hwr: i 




^irrfw^ p 

^nnrr^ wf^rrfk n h 

^A tqTgTg: * ' Og^ *l I* 
Mf?T*<i«frf»i ^ %^nTf»r wtwr^s h 
#5T5rr^ ^STT^ »33TT»TPrf^T^«rW^ I 



^ II 


(1) Cf. afrf^^T I 

Rr. by mg. Oh. IV. 

(2) M. Ms. rezds i 

(3) M. Ms. has i 
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’^'1 

f^T^^l^sf7^ MT^ ^if^TT^ \ 

w #^iTsr ^tfrr*r««if*Tfn n 

twf^^er flRefiT?rr»f^ ii 

^flTRt iwprRrmw^t Bt nt^i^ i 
?ft?r wiT^n^TOPJ 'ati^ n 

^iiii<Hi5i WRrryrsi ii 

wf^’^rnrt f»nrni^ ^rr^twnrt fr^ i 

^ fv3 II 


(1) K. Ms. reads hi»*^ s» i The 

reading adopted in the text is that of the M. Ms., 
which quite agrees with R. R. S. (see p. 73, Poona 
•ed.) 

(2) M. Ms. reads fwl^tilwui^enq i 

(3) Rr. by N<g. reads <sd g K«ijN»fw: i 
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gz siri^Tf^STSTT I 

: ^^’^srrf^^’sr ^ n 

f%w«^pi II 

*i 7T^ ^TTt *T ^ Tr^fw n 

'ari’ g • 

»iTsrT5r*crm^ u 

ira^Tfir ftrfs^^^irnT^^TT^^T i 

^ 5 ?!^ II 

(1) M. Ms. has ^Tf:li^ 

(2) 5rr?Tsnf^^»^ ill R. S. 8. (p. 74, Puoim ed.) 

Couplets .... have been 

borrowed by R. R. S: in the Book on appo.ralus. 

(3; Rr. by Nfig. reads — 

f^«TTvi erj 5 ^a*i > 

^ni»rf ^gi¥«T j'*: n 

- f4w*narff^ i 

qtifqiili g ?ri^ g»T: II 

^fTi«iit i 
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!I»JI^: II 

^f?i«5rT r\ ^ ^^nrHsr; h»t: i 

?T?r; ii 

^^T'^TsrxfN »5jft I 

WT T% 5 €t ?TSt^^ » 

% 

^ 3 ^%^ vri ih 

’f3T^5Ef;iw I 

«i fg«N f^^T5T?rr « 3-24. 

f^^m^FTT rt^ufc SEI^?! •' 

^tTT ?r?T » 

i 3 Wtm^WT ^h: I 

^ 3Ta^H'^T^«n\f4^: i 

(1) K. Ms. reads «!'«« i 

(2) K. Ms. has fn«fqe flf»if’s^»l i 
tS) M. Ms. reads', gii^'itfwii 1 

(4) M. Ms. has ?i««0<i'» sk <«•«' i 

(3) M. Ms. reads f^^m; i 



HINDU CHEMISTRY 


^5T airf^^fr ^ fT^«TT ITSTHT Wm II 
^»^T!aT5?rg^^?rT «fw«irT ^rtsairTf^r^ i 

ii 

’Tt^ gTT ^»vrT » 

^^sirrsTT w# ^Tfrr ii 

^ ir?nf% i 

ti 

»Tf%=dsr W^JlTf assTT^W II 

’fN:! ^T gtTT ^ncr ii 

^ir^iTTfir *1 fii^ETH i 
^^wnrr «rm^ y 

f^wirnc^: f^r w^f^cri 11 

gtsr^>3r«WT ’?TW5?f>i?(ri ’^g^fsn^T 1 
'gr4rrTcrT’«r#giiT3 wairtftim n 

(1) M. Ms. has ^iRfj’irr i 
{2j M. Ms. reads ^Tw^ir^isTf • 

(3) M. Ms. his . 
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H^TsffT ^TSsTijTEa ^ ’w?rT i 

TI^iTW^TSTT II 

^ xf tf%^: IM 

'q^^CTT g ^ft^SfT^T?^f%WT i 

ftIWT5T^«llT5llfT %f%5^T®T»T«cf^T H 
w^T wTfr^ ir3ff%^Ttr% i 
^^rrf%?eTf^?rT ^T?:’rrf^7rT ii 

wt^rgrn :«3 ^rift i 

II 29-46 

^TI^tIwT^ ^?T% rTTT fklTT ^WT II 

<Tt^ flt^srfx II 

ssrr^T ^Tn?nr ’riif wf^r^rairm ii 
^ q ^rm% airfq^HWT « 


(1) M. Ms. mt s «i xiSf?4!<ii miwa i 

■i2) M. Ms. has i 

(3) M. Ms. reads i 

(*) K. Ms. has Tiil, which seems to be incorrect. 



HINDU CHEMISTRY 


II 


wnnri vr%<tr ii 

srprrf^wT tiT^Tiwr « 

n ft^JFlwT ar ^ 

ST sr ^rs^: i 

4i5( R < T Tst^ 

TT^T f^W '^fV^ST II 

▼^WTWRfT Wl I 

TJT?|Tff’?5rf^T?TT^ Sfftiysff M 49-57. 

Pan T c rg ff Bi’gTft i 

fTT^nTnBTTsnir^Bfttr^rRf^’jwV^^: • 

B|i?rf5 wf%Bi I xrwT ?Rren^: iT<«\rHHi: « 

V. 35-36. 

TBraRRT ' 


(1) M. Ms. reads 

(2) K.. Ms, has fn«i I 



12 


HINDU CHEMISTRY 


^TTRliT: «= » * II VII. 2-3. 

m^sjro 1% ^ I 

mf%7f i 

^jjTniT «T?f gff ^^srfsw ii 12-13. 

farw^ f5Tg?ft%5T 1 

»ftf^r«T^n:#gnr 1 

^grngggfxsr TRi=^fn n #str?r: h* 20-21. 

twurgg ?TKnfr fwggr^wwnir: 11 


(1) K.Ms. reads which is incorrect. 

i2; i 

qnf?T finq: ti 

Rr. by N6g. II. 35, 36. 
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^ ^ g froift I 

«nft 11 26-27. 

^WRrf^T 1 vii.31. 

T%g, 

# # «> wTf*m: I 

^T grihir 

f%3^ ii3 viL 34. 

'3PfHrmT?Tmxr«aT-%i^?rnm«^: 1 

wf»Er?r; h 

TO «i w?r: iK 

VII. 37-38. 


(1) M. Ms. has i 

(2) M. Ms. reads »t^»i i 

(3) This sloka is exactly the same as it is in 
Rr. by N4g. I. 3. 

(4>- i 

« ^ii»rift : 

w lifzsi^wi^ ^«fh »ii’» 1 

Rr. by N4g. It. 31-82. 
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^ 

^ wfanfar m 

fsnjTxra?^ I 

w«H0WT^?ixrTm WTtr%«Rtf%^n:w2r»l « 

n VII. 41-44. 

»frfq%5f U?T II 

trT?i%?(Rcf ^TYT^^if^rmnini « 

VII. 72-73. 

# * «: ajm ^irT»a?T: i 

<8^ ^'«r?r m«r ^t^srT»jwwT: i 

?r«n^ ti vii.89-90. 

^trw^ ?wj 

ifttrerwi^ ii vii. 92. 
WT?:^ ar# ^wifTHwan: *1^ i 

«•««<» 


(1) M. M?. reads i 

(2) M. Ms. has xmm, which is doubtful. 
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>5 


snf% i 

fsf^ssiT^fSiSWT?^ ?I^T II 

Yri. ] ns- 142 

^f%oT<4l 

*nw «HiT: XfZW. I 


'^STT^ — 

%5iiraf JTT^ #rftT 3sfri?»T5ij5»r»T i 

s^tisniTT ^ II ‘ 

fsr^isrw. f^sRT fer^i^r iY 

IX. 2 -n. 

«t «.6 4? it «- 


(1) Ms. h^s .‘ind 

(2 Cl. Uisi,k!i!i):i ir. .")l-r)(). ir -r • 

aiul t«) l)i' cnnv(*t. 
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7»m t 

* =51: =(8> * 

i 

?nwwT^’^ ^tfir f%TT«^^gf»TOEf% u 

IX. 9-20. 

’?tUT4^T%?aT^aT^ T^wf%7Tnn 

5iaw. TOar; i 

arranffT'lt arm snft arrwr^ft Twf^war; i 

ani^T ^ iraiTf^»T II 

%«rm^ arTaram arriT^ i 

fnffT^ wrrarw famalt ' 

^ aftf^m ^Tar^arr: ii 

X. 52-54. 

(1) K. Ms. reads which is 

'grammatically incorrect. 
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trm: «r%?^ i 

?rT%aT2 ftTf%qrt W«^T lTT?f%f^T7n^ I 

W’naft trft^i’stT ^5^ w^fir ^[?nir: h 

X. 55-56. 

i;^«nr»rtfhT ^?Ta«r¥TfH ii 24. 

^T5?F war ?i«iT I 

’ir^^ar ?rT^fhj airr^q ii 

a|5T%»iag II 

?r?ft airaraii wrr^fHr^ ii 

• ®s. 

XI. 83-86. 

srianvir H%?g?! i 

sssr^ ai^ a^faagaf ?r ac^faci fr n 
^ fijpi ^tr^^Tarerai i 

(1) M. Ms. has I 

(2) M. Ms. reads i 

(3) M. Ms. reads which is preferable. 

2 
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2iwrTf^ ’T ii* 

XII. 197-198. 

«rni ?wr i 

^«rer srT?i?T ir^iwir^wiiw^ ii xii. so. 

ii xii. 78. 

ww ii xiv.8i. 

liWW <twt I 

wri^^gftisrw ftxr mn ii 

^w«rT»rrfn i 

wf^*iT«nn#5T flFniTic«9ff^ ii 

(1) Cf. ’«iqW I 

*i^?iif*t *i ?? fq5ii’wnqnqi»i n 

»IHITq'i ftTig I 

«s^qi u?! n’ q^Pw fr « 

Kr. by N<ig. IV. 

(2) M. Ms. has • • • qyRoi 'q i 

uwqiqqi H* Bsai i 

qrqftpii wfl: niqiriSN » 
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i^^ngjTPRT «nir 11 

^^rNnr?r^%«r ^riRTTr 1 

I ^ ^j’TPnswt H 
TRT^ II 

XVII. 70-74. 


Extracts from 


Ra$aratna$amuchchava. 


B. = Benares Manuscript. 
K. = K ^mir Manuscript. 


wnsTT i 

^nnit«rT5Tfw^Sr ttw »m: ii i- 
ainn^ xrwTT-tJiaft m-wNwr: h 


(1) a variant in the Poona ed., which 

also agrees with B. and K. 
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5T^«rrf3i: . 

’mrr^: srnwtf^a^fhsR: i 

wny: ^mrf^nft wmr afVf%^ ’f ft: h 

?:«fttftii?nr^: i 
sralt m 

?i^mwTTt?T \ 

4r5%^ ^««T*ll':2 ii 

iH^?rnr«r: i 

«rT«5^ TfNR:3 II 2-7. 
f*^s^xrt H*wTwr^w • 
?;9T»nw«r ftwrarf f^ftnwratn^rfwni; n 

(1) another reading in the Poona ed., 
which also agrees with B. and K. 

(2) ^w*?T:, a different reading in the Poona 
ed., which also agrees with B. and K. 

(3) K. reads which is probably 

the correct reading. 
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g» q if^ eti<«it if gr ^ ii 

^5r: ^ ii s-io. 

*!TT^ srrr #»nr: b 26 . 
fsn^ tn:n«R*[ i 

JET ti 5 Nr^ ^ ?rmsif«rf^^«isTn^ n 29. 

m wi ftwr ^ ^ 11 

89 - 90 . 

T^twrfwh? iraiTts«rTO; 1 
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■aic^T^r 11 i- 

firm# W 3 rftT< 3 r» 4 « whjt i 

C\ 

^r?r 11 10. 

<T^» 3 r u 12 

f^lffTW 39VW ST SIT«% 5 W[^ I 
Tiftrffw fsTirtsf^ts^ ^fr? t:«t?i 5 t 11 i 3 - 

si?f SVTTT %5!r «4sTtl ^ I 
%ft 7 f %T SRS^T*!^ H 1 ^- 

imw «a^iT:Tf% fsiftiH 1 

fsrfW mSlS W TlflJR RTfR STt^% I 
fSTOWTirf^ RRi fsrilRR: N 17 - 18 . 

STTf«#?Hr SRSfRR It SRlfiti I 
fsiRlfi TT^tTmT'RT^RfiTfH s»r«rn « 23. 


Hindu Chcmistry-32 
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»n?r ii 24. 

’I’s: 1 

^wf»rf^?nTOw t!RP?T II 
?nf^ ’iNi: mcrw^safft: • 

fr w . « ^^-so. 

utTTn^: 1 

II 

inif nTrm’iT^^ 1 

f^iw^qt §?Rriw: II 

57 - 58 . 

^ ^^T»w ^wnirrr i 

fiww «iTsf% ^s% tot: i 
f^jRTinrfh ^HrfH ^ wn: 11 


60 - 61 . 
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2S 


^s«r^T ii 

twTs?i: trft?s«ifh i 

ftnr^s^Hlnsixfnw^^w^gfT: n 67-68. 

fsT^^xi n 



zig^ ^nsiT’^ II 70-71. 

«nn5rT?:^xTi^* \ 

snrfir?r^ TTrfwnn « 72. 

tiwr IT'S? t?RT3n’w sx ^«nEr: ii 73. 

^ — 

TTT^'faiiTm^flf ^ Mw?i: « 77. 

(1) iTuft, a variant in the Poona ed., which also 
agrees with B. and K. 



26 HINDU CHEMISTRY 

?T^TO HTf%^ H 80. 

iftfB^^nrr^s wunriar^ : a si- 
wTg^rrw^snujt f%r?nt i 

M 84. 

^t?[»rsj4^?rT«iT jiVaj^'ir i?Tsr i 
«Tf^ *rrf%^ i 

»j 5 n?it «JiT?r II' 

89-90. 

firw^Tfwf^w: i 

?i[^5r: ^^f^iTW^^T8ifT5WT ^ » *18- 

tir^RTT^m: ii ®7. 
ir^T99T'9ir^T^ ^*ifiT; 5 I; « lOO. 

TOTWif^?eT$W«PllIT^ W^STT I 

Itr^T fwH: ’ffsq^'ST f»rif«r ^ n 

(1) Verses 89-90 as also 1 33-104 occur both in 
Ras^r 7 ^ava and Rr. by Ndg. ; the Poona ed. reads 
»n^ «n?i: in the place of i?q^f?r «i wu: i 
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w ww WRin: h 

101-102. 

wrf^H 11 

iirrfa?r 1 

ll?I^f?T ST H 

103-104. 

^«r fw^T^ig: — 

ftr^>TTgf%%T vtwt sftsj^T^ ?:«T9 st: i 

gsr: h io9- 

?f\?n^?T^wi: iTRs^ f^iT«isi?T: 1 
^i^i;:xqT«srHS 9 : finarr^gfsrfsTiijRg n 

110-111. 

^ — 

WBTSRs^si^^r vTXTO^rfh^T’w^ « 127. 

<1) Both the B. and K. Mss. read i 

The Pnooa ed. gives a variant i 
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f i q^T u y *r?n:gjei»i n 129. 

^^>2r ijf^nRTww ftrErfr 57: 11 132. 

«irr«n^si^ 11 

Ts^^Ttir'rerf^ wraf^* ^^Vww»[ iii 33-134. 

’ijjaro ^ 1 
trf^WTrf ^ B 135. 

W w fflfBgnirpR3 ^3^^9r^5?r»i 1 

irw n 136 . 

( 1 ) The Poona ed. reads I We 

have adopted the reading of Ras^r-nava. 

( 2 ) qafn, another reading in the Poona ed., 
which also agrees with B. K. and Ras^r-nava. 

( 3 ) The Poona ed. reads I 
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fwTutw ?TTrr»it 11 i^s. 

g ?r«lt g fspqr^ 1 

11 ‘ 144. 

wfz«ii^T?i: ftrwt g?i: » 

146. 

T^: — 

R\wt f*i^; n i49 

'crfkwnr: f*mf^?T: 1 

TT nw ^ ^ifatsjjsiT I 

W 7 TTO iT^TT ^tk ufr^virfn 11154-155. 

iSlokas 143 and 144 are from Ras^rY^ava. 

(2) another reading in the Poona ed. 

which we have adopted. Slokas 143-146 are evi- 
dently borrowed with slight modifications from 
Rasdrtiava, VII. 26-27- 
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^TT^Iir tiT^w: ^Tw: ^nirtr ^TiTiT ii 

f%R ^sfCT^nimm f^«r ^ \ 

iJTTT TI>3r%TT7T: II 

?fTiT HifSf ^T^r ftrm ?rf^ i 

TT^T Tjf^T ««^T «ar^u^*[ i 

5rRT »r # 

«rirT»T fsrmar^T^ ii 

157-161. 

’«rmTn?T’9^tr«*rr¥f^?rr^^2ifw: « 

?r?qir ^ i 

?’?iT?iR3firsirm# ?ift«irTaifn ' 

'irmi «Twr ^wrgf’sr «rRif?j«RT f«r^rm% i 

’iW ^ITTW^ ^T15 II 

163-164. 

(1) a variant in the Poona ed., 

which also agrees with B. and K, 
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?T»w% ww TT’w^sirr^' 1 

^f?*rr^T?T II 

165-166. 

?nww ^ ^ijt I 

n icT-ies. 


??<fhitsw?r: i 

tratqrfrr: 1 


^ iRiw: — 

ir * r nj i » T f<y r ^ ! q<ms lt wHa fa ii^ 
^iw 8 % w q<f i iin g1 « i- 

N* N» 


(1) mjtfiilfiw. a variant in the Poona ed., 
which we have adopted. 
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tft?r?rw: fii% u 12. 

«^Tr<fH: ^ 1 

« * :» ' « » * 

5^: « ^UT^rasiTOST: 11 13-15. 

n5<i?Fr ^ufk^ W^% fkwstfH II 23. 

?r^ ftrafTTTwfir 1 

^ -S^ ^ V 

f^trf^<f\ »r 5 iit ^rf^: 11 24-25. 

^ — 

iTT«rnr^^ ?fTO <i < M qr »i 11 46 . 

uRt laft # ^ 9 * 

^rnlW 3^^«4448IT11?9( I 51* 

?S 4 ^WWW%?TWTfir € WTl lfl. H 54 . 
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^ — 

i«?WT ^ »T?rr i 
^#5 %«!% ?Tr^ST?:TaT^f»J^ li 

f fwsRT %m I 

>:i= »;:= * 

f*THH.' g wm t 

WT ^I3fi %aicj^ ?Tr?i ii >‘’ ''- 

^J'4l ii'^’T'Sl 12|^«113I^ ^ I 
iiaaiQV?! fipf^^’- 

Tlir«Tf i^Y 'U(5:<?5|I<’’it '4 II *' ’ 

feiHT 1 

Wr?TT fsTf%?T»i n'''+- 

sTfT ^krff WT^r^g <t?t: i 
> jfticsn trprtg ^ ww>ir ii'* ' 

(^1) a variant in the Poona eel., 

which also agi*ees with B. and K. 

3 
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^ar TTT’sr^ — 

gar f««r Tfgnw ^ «iTg?:g ii 
fwar iffarrafT^^ ^ f?H«i5Rai5lsfcr m i 
^ afT ^lawar « fif'- 

smafarir ' 

farariT manif vria^ fir^ a^sar inf^ ii 
^q^arfa^War gt ajf to l 

qaf arroaj^ asw ^Vatg ai^qrag; ||74 7.'> 

qanarqr a:t|atf?w%aa i 

fqr¥T aftf f*rqrTO% fRarf^jax am: q%ai^ u 
aTOTfTTfl^ R arHanaarofq Rnar i 
^mnf^anFTOiRi r rw itfi araaTvtg m«o-s] 
ajar ararifiTOT — 

ar^a^tftar far|ar gvgaggarfqarT i 
aR\«t ggi zi auTOrr area g^^naftfararr ii^s 

(1) The Poona ed. reads qai^ and K. reads 
'jauB, which we have adopted. 
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wvwn: I 

7T^««tW ^ a 

^tirripi ^ JNtt fr «iaprfinr • 

WsT TfUft^ITf f%W*? a 99. 
^"^arifn fiTO«rf>w ai?r^T«rf»T3r^; i 
wartVT^rW^t II 

'IT g ^fwssni n 

, wr^ II ^ ^ ’ 

f^nr^T^wt 1 199. 

%f%x^5f3ir fr?^^flrnrw > m* 

i^fin 4r?nf^7nit i ns. 

m^arww titt J i ^^unnail *rt«TTair: i 
wfiraKir « 
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?:«ftrtoTT: vtmx ?inrT»«Tg?::iEiT: « 120 121. 
^ — 

Tf^^rT^’WT3r9f*5«irT’^sf?Tt^5T: 1 

^ fi? 11122 

^ ’ftftinmw: — 

wm: I 

?rT^w?Twt?T i5»ir -*'^ -^’ 

WWf^^TRr^nJTfw^: II 
0\ 

WT<T tlTt||T I 

«TWTTT^ ^ I 

^%s?«rT?:^ n 

^»»rT«Tf^^^»[|127 ]2il. 

^ — 

iftTmTT nf^’WT TO ^rTTfrocT 1 

TO^fij^rfTOT «T ^^m^’TOTT H 130. 
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tozt: ’siTTf^ f^^TT ^nwT^^prnrreg: iii34- 

#Tir^T ariajm^ar ^sfaaRm: Tfw ii ’^-'’ 

inrrfarft^ ’^w?i;trTtrp!rr3?i;f%rrft w. 
fw’^r; — 

^rrwT^nnT: 5 ^: « i^i- 

^?:e: uT?nfn?i*^ icrTOirf^ 3f?rT”i% 1 
7!?WTt ^n^srwT^i tncT^m 11 ^**- 

fart: ^rnif wr ^iT^?Fwr»[ 11 
^ %^trTTai uar^'^ I 
??prs«rargrw^ ^wT^ar^'fnm 11 

«T^^Wr: ^ Wg^T^^WaTT I 

fwrrr HTfar?iT: 11 

145 147. 
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i 14.9. 

^sriawt ftwfw: i 
TmT^rnt ^TTt » i "> i 


^ ^irrfH I 


w^<i: — 

?n»r?rtsftr ^ ft wr: ^in^^irr: i 

^iirnn: ’g;,5r^irT«PW iftfww wftr: » 
^ TT’snw’w^ ^Hw: i 
tITTWT II 


( 1 ) iiYNiTiriiftrnqM:, another reading in the 
Foona ed., which agrees with B. and K., Iwit it 
is grammatically inaccurate. 
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3/ 


I 

^ nm ^ wwt: ii 

1 .*{. 

^«r»i — 

arw W f^fapi iftsi aiTt ailft api’a^af 1 

V3 

^sSf n 2'i 

II 27. 

!«« f%riraiwrt ^^arawi i 

IPi^annrm aro^qra ii -''^' 

^mf%a(^^af 7T%^ i 

SW^f%t?Tft^355F ^T^araaqrarn^ u :J0- 
wfefn 

^trwarqaTRST ^ararnrai^ia^ i 
^na^apijq^ciiiprwax 

aii^^ar ?Ti$ai?fraT«T^aT ?n*r»l y •*2. 
irarwaimi f^ qft^wftraaf ^t i 
anaraiTmwf^ f«qir ^vsrfk faif^7i«[ « 


Hmdii CliemMtry-33 
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xrf^tssi II 

5twT?i^fW*i«T< 7i?r: tn:»i ' 

WTe^T WTtSTT «rTTT^ gi5r5QgtT«l.% W?[ ii 

ftr^T 1%H»i5T?n w fmrT ^ i 

?I<fr WT«9T I 

fsrftnr f«f?i?T sr^ \nm ^iftcrr irtg " 

^snrr^ i 

’r^c^gs^ ii 40. 

firf%K fw^itf^fi»T ii 

sirr^w^T^ i 

trftmrw ?i'*r»n(r ti 

wmiv xifwrt^jT: i 4i-4:3 

{li) mother voM(liii^ in the P<»on «. ed, 

whioh does not ugreo with R. mir! K. 
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WTWOT 11 

II 4.3. 

^ TWWWWW. — 

^3[^5T^^fw: f»RrT»r3iTJir<TT^: 

1^sTT*?iT«rTf^ fw^raSs^gl: ^ a *5^- 
Kvnz ^TTTWf f^rRT rTOT I 

*TTO?T3!iT^r%fnr' ’^f^RifT^nT’iT rrm 11 

iTiff Hm serr^r^f’^ '?sht f 
^ ^ tr^r^T 11 

«'irr^«rr^’W ^«rrr; 1 

»ft 4 farWT?T fr»W^ Tlf^^ TT^ST^rtTW II 

^nnj^RTsrrfn grrf^wfsfT ^s^nfsT 1 
?r WcRT ^TMfT: 11 


(1) a variant in the Poona od, 

'which we Lave adopted an. I which nlso ngrecs witli 
B. and K. 
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^^nSRRT ^<^^«eir»*< T I 

7rwT?rF9 ii C4-r»i) • 

%?TWT#5T wff?I1^ I 
g II 

WffTVTg|?T^ ^Z ^T gfH TtTf 1 70 71. 

« !| ^*am3<W4. ^ 3^ flffffT ^ I 

^WHT^ITfT ll 72. 

^HT^T^TTW 5^<BRnT II " I. 

’HTn: i^rsf wwgf^irT i 
w xm »TT«w f^rfsi^dg ii 
iTHT^ IrwTw ?nrg i 74-73. 

ll) gfa TC?i, a v.uiaiifc in th'^ Poona ed., whirh 
vv<^ have adopted. 





I 


^ — 

55V ^IisrViTWT WT^^TTSWVTT 

fvfni^fT VTVV^flfiTVRV I 
ftni f^v^rT vtNiv’r’ 

fv vf^ WfT: iii- 

irT3r<+ v%vvirr ^vf^vrvv.i 

0\ '' 

T%*5?VVV^T?r <^’IW ^JT II 2. 

^fsfi vifrfff V I 

^153 V ^ff VmVTV nil 

Nj >. 

VTWT«T'' 

5ITTVVV ’T^WTg^Wn I 

^^) #?SRi%«iq^T'«rt, ft variant iji the Pim>ii;i, ed.. 
which we have ailopted. 

(2) ?IJI qiq«i«j, another rending in the 

Poona nd.. whii-h ui‘ liavc acce|rted. 
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H 12 . 

^^T*TT I 

«j^fwiTW»r TTTf : ^fsT^ ar^srarrfljfw: h i^- 

WTTW I 

iKorr ^rx!?^t«<rTf5T ^«ntrwTfw i 

igipnww^^^sT fisr^iH ^fw; gf: ii i^. 

^if f^f5Tf^?[ ^ T^»T I 

4 cf^ ^T^^rfvr: ■^: w 

15 10 . 

trr^ ftr^Tr^H i 

tr^ %ffT ijl: HTW ijw n i". 


(1 a (lirtoroiil rc'.Mdiiig in the Ponn; 

<•<1., \\ liioh we have ivt:i.iii(Ml 

(2) ^z: n vaviant in ihe Poona ed. 

which wc have adopted. 
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^ ?:9I7RT— 

N 

wfsfw -w wmr 11'^^- 

V 

HinsT ^TPm I 

iT^rn’^mt tr^: crj^git ii 
%x4 f^fsTf^rw ^JT^^^JTfs^fTlT I 

N 

3rrfr^?T'5T?i rrT^c|_ ^ir; gsr: ii 

T^j ’STTITf^rf THTf^ I ‘>- '>+- 

^^^^^cr'JrTTVq't ?TTT!T^ •!I%TTt!T H 
■3\fHl 4T~J^ T -’I fsT^iW ^ I 

4^TF^?Tt ^ Hi fcrf^ TTTTTrTT^^T jrffHTTf | 
^3fT^3TcrrTTf»T Vl^Wclfrl ^X?r^?T II 

:>."-:>7. 

?T7(^ ?TIT WW?rraTT?l5rrT?T»T I •’'^- 

(1) ^ another reading in the Poona ed., 

which also agrees with B. and 1\, 
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?rT?:cr# i 

^2r?Ti ’9WJI H 4-0-41 

^«r — 

%f?T i 

^^fil?3f»Tllt?T?f II 44. 

S(n:T?f'W tr^rfT^ w ■’'> 

^T?r; — 

^ ^ f^Ti5i>TTfftr: ^?r»T t 

6 ' 

^ ijxif *1 - 

n^ ^li II 70. 

fw«i n^ I 

'^?r ?r?fiw w«nR ii 

?rv?r w«iS ii7i 72. 

(1) The Poona ed. reads if iSf, which is gram- 
ninticany inaccurate. 
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«t # * trf II 7 o. 

^T^^»l?T¥?r*I II 
?J7[ ?lfrt^7nT I 78. 

\ 

^ Trerr i 

fhT 3irr»« ^ ii 

rrq[ i 

wt?fw’?!r<T«rT TPi ^Tfi I! 

84-85. 

g ?Tg ^Tims w?rt ii 

^Rpw fi«rr > 

^’RTT^ST^^i^ ?rg wg ii 

TT^ftw^api ft^fhrwt wtg i 

88-89. 

?TfNT'JT»r3r: ’Q[,?r: nrr^pro^sig'^iJ^ n 

il) Tll^ Poona ed. reads t»i«iT’if¥H:*{, which is 
grammatically inaccurate 
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^TcSfT i 

wT^?TT<Ttrmf%ir ^ujt: ii ‘>2-9:{. 

tn%‘ q^fiT f%ff 

Jisj ^ ?T?iT f^m i 

TfrTrf U^rT?!: TI%7[ i 

fefH II 

ftiifT fiTf T trw i 

■5^W1¥ ’^g'Hf'i «%^5rTRrIT li 11)4- ill.-. 

;1) Cr ^ M^<]f\ 3ri% Man 

^ liTsi f^^crt > 

m wgi?! rsn?or^i?RiT^ ftifi jjjft? 

«?i<i II 

(2j A valiant in the Poona ed., whicli 
■agrees with the »^iiiRiRiir, as quoted in the foot note. 
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4 ; 


«TWT w: H 


««^rT 4^wuK«ii 

• n . 


«TWT f*sr I 

7m^* gym^wri H^ff^irfTwr^w u 

it 3z ft wn*r ^xpif I 

H’siftffr ^ ?m^ftiT3 II 

107 - 110 . 

>* 


ft^ ^T iT^wtir Hft: iTT^P[ h^t: i 

-i^csrTfwgltt ^T3fT wftff ^ « 


*TT^ ^ffT I 


113 - 115 . 

1511^ ft>jT ^raj w g w?T^wi^*t I 
w w^g ^aEiirT?[l: 11 


(1) ;i reading in the Pooiia ed., which 

also agrees with B. and K, 

4 
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wift# m«niT0r% i* 

irmrifswnsnTT 11 

^ fllf<?ji Utut II 

^TRf ?ftw ^ ^ fi r^a ww • 

«i^ir^ft5T wrrtt^* ^ wm ^ n 

134-137. 

7r?T »a?r»? 1 

7W^ wwfts?f II 147. 

®v 0\ 

^ !I^ »rrf?7? ^jWT » 

TraiF^ irus^ h^t^^t^ii 14s. 

iTO w*! — 

^?Tir %fH fsftv I 

^ TfW !i:w; ^ ST ?T?TS[ II l-iJl- 

5 ^: 5 # fw ^Tl^rai ^sfh^ST I 

^ifni’5^ s?it?ti545Jsit»t 11 '54. 

(1) iTW^iwIi. a reading in the Poona ed.^ which 
also agrees with B. and K. 
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5* 


^ T i iwT i T tfw ^ far fam «r ^*( n iss- 
^noTfii f n y fig m R t i 
f«niT^ ^ ^*nr: n ise. 
«m%»rT«S5^ ftwT 

Wff?R^T # # # « 159-160. 

5?T?ETT WTT«TT JK9 W^lfaWfTJ^ i 

W II 171. 

5?^ *97f Ht* HWfw?f H5W»1 II 

firsrar wttMt# fr n# i 

njhvimg ti^ ^ly TOa r fi r tcft i 

>j 

^ wn^ vrat H 


( 1) >vw, m variaiit in the Poona ed«, which also 
agrees with B. and K. 
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nfipn \ 
utot: « 

Tw* wwIT^If^ vr I 

176 179. 

firerar anwmfti n 

wni?^ irar |i84-i85. 

^ fimwj— 

frtTwrr ^ i 

^HT mrf^t f^T ?TTiiTWT TTm H 

TTt ^ BP^irT m wm ii 

192-193. 

!lff ^ ^ l^mHT gT ^ T #^>l|f< l^ y| T 1 
^5ftWT ^ Vn ||195. 

ffmWT ?m ^ C ffilSl gl H 196- 

f’n^^wftreiPTOtfgTiT Hfirmgin i 
ft^rennfjf «WR«^ mft 9twr irannni u 
ffnw’wiTi# Tiwr: »WT I 

801r202. 
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^wn3t»T ?TT^ ^ i 

# n 205. 

fi^?n^ 5 iT 5 «r?TT^wrt tr^fir: r^: n 210. 

?T^ H 212 . 

fi3Rr% ^TOfll«l«lt 5fe?f I 216. 


W TOtSWTT^: I 
^ firiivttr«ni«m 1 

V 

n wr^ ^ ^wT^rfintrTO 1 
^rw: Unwmrn: 11 

wh » tqftil n y frmfV « 
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41^ wtn I 

!IwiirT: it^T^ro: wwwt f??rm: i 
^wran: wroirr: «?^-nTf^iwrr: i 
?^irinw^fn)JwT: ltf%m : » 

^<n^4»q<i>r . iipm ^iw ^ nviia miq ^i : i 

W9^^r. ftW: W. l|3-7 

v» >» 

’HR IS^ M 0 
¥n»«T ?Rr wrarer ^t»Tm i 

?m TRtr^4*rr w*fiT«T i 

^•^T^TrRRIlMTiT T?RWt^W4IT?nTT » 

13-15. 

vl«i f%lf- g WTOH I 

wflnr ijsitu fw • 

f u t^nfeH T W ^ VB WITH > 

If H w# • 
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5S 


arrfm Fwmit a 

19-22. 

faj^^twT ^7W «TW^rnr i i 
iniftiitw fwTW 11 30- 

^IjrT girTFT^^xTWT: u 

»Tf^^T ^fw^rrSNrT; fawn^wpo^iwaj i 

ft « « « « 

’vsTs^ ?iw 15 ^ * 

«^trt ^«f«wriit «iTw il 

ft ft ft ft ft 

iBHfirwfirtNrrwT T:^rf%f%RFniairT: i 

nar^Pf ?m: ^larT^^T^’n^. n 

32-61. 


(1) a valiant in the Poona 
ed.^ «vhich we have adopted. 

(2) B. and K. read r^^mT \ 
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62. 

T^rfro 4f r ^j nf w ^ i 

um ft q Y^ qi ^ inimnrnj «7o. 


5Br7r^s«rw: i 

vn I 

<^«j T <ai nf y fiFT i 

W1[TT B 

inwnn: 

aTTTT^tir^ ^ 

(1) a variant in the Poona ed., 
which also agrees with B. 

(2) a variant in the P<x»na ed., which we 
have adopted. 
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57 - 


^T^prrf^^ir*T 1 
tr trr^rwhrt ?f«rT n 

m ng t 11 

frfjr<n?T*raft^t^ ^pn«ift#f i5[iltw>rT^ 1 

arir^t^kSrwsr: » 


«> 




^WTf>T farf^Xftr ^aqi^fd ' 

# 0 «= u 



f>nrfw: ?irwTirf^l?nirT: 1 

wfinr: trm w^ nrift <h 3i^ <n u ^o. 




>ii'<ii( 4 citi«ntmrT^ win ^«i w T¥ ?? t 11 '^2. 



uftwm TM»sm *nw: ftH wf^im h ’ 
fttf 7r?rgira\«H^ »n«ftsw. 
^[ftwTfw?RhT^^^^nft«rt ?wt «iw: i 

fsT^if^jft wnr: « « 2. 

«ifwiwwts^ » 

^t^T «rf??n Tfn ^ir: n •’ ® 

w fref?T vif^irt fir wti • 

%h ^ ii 


(1) Tiii^n^c, ii variaiic in ihe Puona ed. which 
we have adopted. 
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»rT?nf?r trarffl « 

^ ^ wo I 

25-28. 

o^w WT o I 
?fOT fo^joftnow «rtT •' 

?ftoi WTO fo opit s?ii I 

W^WWt ^?TO II 

(1) Cf. «i*T i 

«i«i ^ 3tr^?i <1^1 ii 

(2) We have r,fiopted the readiug in B. and 
1^. The Poon ‘1 ed., however, reads 

which, from the chemical point of view, is unten- 
able. 

(3) p- variant in the Poona ed., which 
also agrees with B. 
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wt5»VwnT*rP5RT i ^9- 
wufi!^ wfii: I 

?rNPt <i T H Ti»tf w i f\fc ? m h 64. 

'* N 

^•.TOirnt I 

«CTi^ ^ «%n H 

^rf^*irfiT Wfir HftT?p^ |68-69. 

ftr: iww wrw: i 

^ MT ?fHT II SO- 

^ w^snn^sm: uf^n wnm: 

^ ^ frftn: ii 83. 

xrsphf: ^ n 84 

^»r^: wrtt^ 

R TT KW Tfn WWT I 

wwm^ > fiwniit wittotit n 89* 

(1) another reading in the Poona ed., 

which we have adopted. 



wr%»r ii i- 

Ilf gwTjft fTT5?r fRfT ii<nr?T: it 3. 
7f^ ?rTO T«ifte^ 1 

WfT Q U *■ 

^ ^^’ft^neni— 

yrw ^ i ^fl ^fT^y mm f»!tai^<i. i 
fmmt ^ ii » 

Tihinm wr>i: » 
vt^siiT^irft^Hwwrer ntu^ » 
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ftnn ^ i 

trT?rsri2r^^tfw| » 6 -r. 


^rtPfiiTTTRTirwr— 

f%H ^ 1^: I 

rtktt: n 9. 

?rf«rfwimf?T li^m ?i|tftrtrnn«r«f u i®- 

WTW^^«?wf^5 t^«TT# I 

urt^irnrw artt ■ 

arftr^^ z4 ?T^fxr i 

l[if5^rwf«if^fi: ^4' ?T^ ^ I 

’«rfi^*fT ?fTf^rffT wf^ xnww: n 

^w4’ HTirsf Tiwtw I 
?:^»rnT i4tg»grf * r? f\fi: ?T <t • n-i*- 


(1) K. readf^ which we have retained. 
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’•lywrt I 

iftfimt WT^^wrtff fiff wnrif^: n 
fWWfW^r^l^ WT^^UT ^wfnfsTfT I 
^[> 1 ^ fwf»TT*iiTfin:«niw^ 11 
vrrwwii nrPwrin' 1 

^mt II 

imft i t u rT g^* iT^aer « 34 >- 3 (>- 


inrfiwfn^ — 


If# I 

^ anf%irT 5 ff»ir»T — 


f*nnf 



41 




1 TWT# 



wi II 


(1) ^liiiinft, a VM-iant in the Pooi»a ed., which, 
also agrees with B. and K. 
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i¥hnrnwr»» n 
mfii h *8-5o. 

V 

^ ftrer h 

iraef ftn^’OTwfe^nt n 57 - 58 . 

WRiaenj — 

finrnn^T^ xmr i 

%iT fr ?nr ^ # 

?r»r^ TireT^ft ii 

triwrot ^f^iTT ^fa i q fv I 

?HX m# *g«rtrnr^ fir ii 

firftnar ^ nfi iwns^^: i 
?l»r xmifir WF^ifir* Tm^wf^pm: ii 

(1) another reading in the Poona ed., 

•which we have accepted. 
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05 


« « » * * 

fr ^irwrwT wf u 

im*r xTr<<«\fv?ni i 
?rmar " 

V^scrf^ ^snT’in^a»I«T>in»l « 70-76. 

^«wt£«rT^: I 

w <i«if^air9ni|^ I 

xrr<ifT^«^ *r^’CT i 

f^mrnrevT m ■ 

fir m n 

in iif%vr *ft*T 

firfia’Hral' Tu^rfijm ^ 1 
^ w irftm ^ 

H 5-6. 

(1) and are two different readings 

in the Poona ed., which we have adopted. 
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!prrftr^ wwtsum i 
vw »r%e^ n »'• 

mtsTt' ^ inriNr f t rf g ^ qfi i 

^fw H-f |54 '6. 

TaiH ^i w ruTgriw i 

xrimf»f ^ w^% ^rfi8iftm% « 7o. 

^janfTf% ^TT^ I 

^ >* 

^ ?mT ii 

f wn ^gpt n 7i. 

^namriTOiwar^T to ^t^mwT i 

•v 


(1) ifiwit, a variant in the P^ona ed.. which 
we have adopted. 
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fwvrrd ^ I 

IfWT I 76 7-7 

iprswr^W ftira: ^ ?l 

78. 

^«WT ^ WTTIP I 

JTWT » 

««fflri%-ir iniwt n 

WT ^wTW»rRtYw»r 1 

fwnsvHif ?ET^ TOt f%wi li 

n^w nT«inrv^«l h 

80-84!. 

i:f%^ v(m ^n^Nr^ftnrr 1 

C€ if 4^« Tf[i ii # ; ^?tfw?n; xr^ » ss 

’f^N f f! f i f [ ^ ^ \ 

^er TC uff«l\f^?t: II 
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mn I 

jfftnir: ^ ii »«• 

W7T: H 100- 


^TO^swira: I 




wfiiH inn I 

^»n ?:«TT9nH ^iiac T ini p lo. 

nfwwwfH itwf i 

nn T ^# t ^ * # # ii 1*15. 


wwTH ^flfJivii^rS i 
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PREFACE 


The second and concluding volume of the 
HMory of Hindu Chemiitry is now presented to 
the public. 

When the first volume was under preparation, 
it was feared that many valuable works on Hindu 
Chemistry referred to in Ras^rwava, Rasaratna- 
samuchchaya, eic., had been lost for ever. Pandit 
Navakanta Kavibhusha^a was deputed to Bena- 
res to make a searching enquiry and his labours 
have been rewarded by the discovery of several 
rare MSS., including one of Rasahndaya. This 
last-named work is of surpassing interest con- 
sidering its comprehensiveness and antiquity. 
Two more transcripts of it have also been procured 
from the Libraries of the India Office, London, 
and of the Darbdr, Nepal. A copy of Rasendra- 
chucZdmam obtained from the Library of the 
Deccan College, Poona, has also been of signal 
help. A critical study of the new materials throws 
a Hood of light on the dark recesses of the history 
of Indian Chemistry, As a halo of literary and 
scientific activity including the pursuit of alchemy 
circles round the prominent figure of NSgar juna, 
considerable space has been devoted to a discussion 
of his age in the Historical Introduction. 
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It was with diffidence and hesitation that I 
placed the remotest limit of alchemical Tantraa 
in the IMh century A. D. It now transpires that 
this date is to be pushed back by several centuries. 

A History of Hindu Chemistry would be 
rightly regarded as incomplete which did not deal 
with the constitution of matter and the various 
hypotheses in regard to it. The European historian 
of chemistry has always turned his eyes to Greece 
as the perennial fountain of knowledge on this as 
on other subjects. And it is but natural that he 
should do so. * The Hindu atomistic school has 
not hitherto, I am afraid, found an interpreter who 
could do full justice to it. Colebrooke's presenta- 
tion of it with which I had to ooutent myself in the 
first volume is masterly so far as it goes, but is 
fragmentary. Not feeling myself equal to the 
task I applied for help to Mr. Brajendra N6th Seal 
Principal, Victoria College. Gooch Behar, Principal 
Seal has kindly responded to my appeal with 
alacrity. It is to be hoped that a long-felt desidera- 
tum has at last been supplied. 

The frequent references which have been made 
to the first volume must be taken to mean the 
second edition of it. Those who happen to poss- 
ess copies of the first edition will not, boweter, 
be put to any serious inconvenience. 


* Vids VoL 1. Intro. xHii. 
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I avail myself of this opportunity to express 
my oordial thanks to Pandit Harischandra Kavi- 
ratna late Professor of Sanskrit, Pi^sidency 
College, and my collaborator in the editing of 
the text of RasArnava in the Bibliotheca Ind/ica 
series. 

In the preface to the first volume 1 presumed 
to narrate the circumstances under which I under- 
took the composition of my History. The great 
chemist and savant, whose inspiration has been 
my guiding principle throughout the arduous 
task and whose lengthy and appreciative review of 
the first instalment has been a stimulus in the con- 
tinuation of it is BO more. Marcellin Berthelot 
breathed his last on March 18, 1907, leaving the 
world of soienoe poor indeed. It was with the view 
of coming into personal contact with the illustrious 
scientist that the author made a pilgrimage vo 
Paris in March, 1905. The long interview which 
he had with M. Berthelot and the reception which 
was accorded to him at a meeting of the Academy 
of Sciences by its late Perpetual Secretary, as also 
by its President M. Troost, made a deep and lasting 
impression on his miiid. 

Alas, fmr the vanity of human wishes ! These 
pages will no longer be greeted by the eager and 
indulgent eyes of M. Berthelot. All that now re- 
mains for me * is to dedicate this vefaiine to his 
sacred memory. 
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It is with miagled feelings that I mark the 
hour of my final deliverance from a self-imposed 
task which has occupied all my spare time during 
the last 15 years and more —feelings not unlike 
those which overpowered the Historian of the 
Roman Empire. The reader will, I hope, for- 
give me if I venture to give expression to them 
in the words of Edmund Gibbon himself. will 
not dissemble the first emotions of joy on the re- 
covery of my freedom# ♦ * ♦ • But my pride 
was soon humbled, and a sober melancholy was 
spread over my mind, by the idea that I had taken 
an everlasting leave of an old and agreeable 
companion.” 

The Hindu nation with its glorious past and 
vast latent potentialities may yet look forward to 
a still more glorious future, and, if the perusal of 
these pages will have the effect of stimulating my 
countrymen to strive for regaining their old posi- 
tion in the intellectual hierarchy of nations, I shall 
not have laboured in vain. 


Prbsidkncy Collegb 
June 1, 1909. 


P. C. RAY 



PRELIMINARY REMARKS ON THE 
MECHANICAL, PHYSICAL AND 
CHEMICAL THEORIES OF 
THE ANCIENT HINDUS. 

My paper on the Mechanical, Physical and 
Chemical Theories of the Ancient Hindus is in- 
tended to be a synoptic view of the entire field 
of Hindn Physico-chemical Science, so far as this 
reached the stage of positive Science as distinguish- 
ed from the prior mythological and empirical stages. 
As the work in which my paper appears relates to 
Hindu Chemistryi I have elaborated the chemical 
portions, including the Hindu account of the cons* 
titution of the fats and oils and the organic tissues 
in addition to Hindu inorganic chemistry. I have 
also briefly noticed the chief chemical industries 
of the Hindus which secured them an easy pre-emi- 
nence in manufactures for a thousand years, and, 
in the Addenda^ given some interesting recipes 
relating to several matters of chemical technology. 
Of mechanico-physical theories, I have expounded 
the Hindu conception of Energy, potential as well 
as kinetic, and of moiecular motion, so far as they 
are applied to the elucidation of problems of a 
physico-chemical nature, viis., the constitution of 
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matter, the genesis of atoms and their infra-atomic 
constituents, and the chain of mechanical causa- 
tion in the system of Nature. . I have also touched 
on the Hindu theories of light, heat and sound, 
as implying current or wave motion, leavinyr the 
elaborate exposition to my paper on Hindu 
Mechanics and Physics. In the Appendix, I have 
added a brief account of the Scientific Method 
of the Hindus, which shows that all this was 
not a mass of unverified and unverifiable 
speculation (the very antipodes of science), — the 
charge usually brought against Hindu thought and 
culture, — but professed to be the outcome of a 
Scientific Methodology which, in its formulation 
of the canons of the two fundamental Inductive 
Methods, is more comprehensive as well as more 
original and suggestive than Mill, and which, as 
regards its Applied Logic of the Sciences, {e,g. 
the Logic of Therapeutics, of Grammar etcJ, is . a 
standing testimony to the systematic completeness 
and rigour of the Hindu scientific mind. The diffi- 
culties of my task have been formidable, but I have 
not written one line which is not supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new. I have 
gone back to the originest and studied th^ authori- 
ties at first hand, being resolved to eschew all 
second-hand soufoes of imformatioa. Fortunately 
the Sanskrit philosophioo scientific terminology. 
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however difficult from its technical eharacter, is 
exceedingly precise, consistent and expressive. 
The materials also are full and the sources of 
information corroborate one another. Another 
difficulty 1 have sought to guard myself against 
is the unscientific, unhistorical but very common 
and almost inevitable habit of reading modern 
ideas into old guesses or speculations of a happy- 
go-lucky or nebulous character. 1 do not think 
that the mere passion for Truth is a sufficient safe* 
guard against this fatal facility of unconscious 
distortion or misrepresentation. A true historical 
perspective can only be acquired by historico-com- 
parative studies, with the application of the correct 
historico-comparative method ( vide the Introduc- 
tion to my Comparative Studiee in Taieiuiavipm 
and Christianity ). I have also practised, or tried to 
practise, a habitual understatement, without cons- 
ciously falling into that 'suppresaio vert* which 
is so often a *sugge9tio falti* How far I have suc- 
ceeded in exhiditing the truth about Hindu science 
or the Hindu scientific mind is a question which 
I leave to competent judges to answer. 

Before concluding, I must advert to my use 
of the terms ^'isomeric'* and **polymerio’* in senses 
different from the current ones, though suggested 
by the principle of poalogous extension. Instead 
of coining new terms, 1 adopted ( perhape with a 
questionable freedom ) these existing ones to ex- 
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press the Hinda idea of distinctions of chemical 
substances due merely to difference in spatial posi- 
tion or arrangement among fhe particles, without 
any implications whatever as to percentage compo- 
sition or molecular weight. A study of the original 
sources has made it clear to me that a *‘Bhuta’* 
in Hindu Chemistry represents a class of elements 
composed of similar atoms, and the different elemen- 
tary substances comprised under one and the same 
**Bhuta” are 'isomers’, in this limited sense, in 
reference to the atoms, being specifically constituted 
by differences of spatial position and arrangement 
among the latter. This is true of the Sankhya-Patan* 
jala and the NyAya-Vaiseshika alike. But in the 
SAnkhya-PAtanjala, the atoms themselves are com- 
posed of Tanmdtras ; and in one view, the atoms 
that enter into the ‘'isomeric” modes of the same 
“Bhuta” are themselves “stereo -isomers” in refer- 
ence to the TanmAtras. A tri-Tanmatric atom, for 
example may have different isomeric forms wnioh 
would account for the divers modes of the *‘Bhuta” 
originating with this class of atoms. Hence under 
the Sankhya PAtanjala, 1 speak of “isomeric” 
atoms, while under the NyAya-Vaiseshika I confine 
myself to the phrase ’'isomeric modes of the same 
Bhuta”. It appears to me also that in the SAfi- 
khya-PAtanjala view, while an atom of a particular 
kind ( say a tri-TafimAtrio or a tetra-TafimAtrio 
one ) may have “isomeric” forms of its own, the 
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atoms of the differeat “Bbuta*' classes ( from the 
niono*Tafim&trio to the peata-Tanmatric ) are what 
may io a broad sense be termed polymers of the 
Alk&sa TanmAtra and Bbut&di ( matter*radiment ). 
Under the S4nkhya-P&tanjala, therefore, I hare 
epoken of ‘‘polymeric’' atoms and “polymeric” 
combinations of these, though 1 mast confess that I 
hare done so with great diffidence and hesitation. 


Tictobu Collbox, 
CoocH Bxhab. 
23rd May. 1909. 


B. ir.SEAL. 
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M. P. E. BERTHELOT 

1 dedicate this volume of the History 
of Hindu Chemistry. 
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Chapter I 

On the age of Hagai^jima and the 
Bnddhlit Alchemical Tantrae. 

In the first Volume it has been incidental- 
ly mentioned that side by side with the /Sivaite 
Tantras we have their Had- 

Rise, development 

and propagation of dliist Counterparts in wliicli 

Mahiiyanism. i. «. 

tlie salient features of the for- 
mer appear.* The question now arises : when 
did the votaries of the religion of iS^kyamuni 
find themselves called upon to engraft upon 
their simple and pure creed the msembh djf the 
gross and grotescpie superstitions, the hideous 
incantations, as alfw the speculative, the meta- 
physical and esoteric phases of spiritual as- 
pirations of which the^Tantras are the reposi- 
tories ? The answer cannot be given off-hand 


• Vol. i, Intro. Ixx. 
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in a few words, for it will lead us to a discus- 
sion of the origin and development of Mah4- 
y4nism. Under ordinary circumstances we 
should have considered it beside our purpose 
to devote much space to this subject in a 
work dealing with the history of chemistry. 
But it so happens that the most prominent fig. 
lire in Indian alchemy, who is acknowledged 
on all hands to be the discoverer of the pro- 
cesses of distillation, sublimation etc., is no 
other than the reputed founder of the Midhya- 
mika system of philosophy, the renowned 
Ndgdrjuna. A brief and rapid survey of the 
causes which led to the origin of Mah4y4nism 
and its intimate connection ivith the tenets 
of the Sivaite cult will be of help to us. 

It is one of the saddest episodes in the his- 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
— in short, the moral cixie upon which their 
founders have always laid particular stress, 
soon begin to occupy a subordinate position 
and a dogmatic theology springs up in time, 
which gives occupation to the subtlest intellect. 
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As for the masses of the people it is doubtful 
if ever they have remained contented with the 
mere ethical aspect of a religion. At any rate 
we find that immediately after the tidings of 
the death of Buddha had spread about there 
was a squabble among his followers for the 
possession of the master’s corporeal relics and 
in course of time stfipas were raised over 
'l;hem, which no less than the three jewels 
{Batnatraya ) — the Buddha, the Dharma and 
the Sawigha,— and the Bodhi-tree became ob- 
jects of worship of the devotee. The Chaityas, 
Vih4ras and other sanctuaries of divers sorts, 
Avith which Buddhistic India Avas dotted over 
in the first and second centuries after the 
decease of the great teacher, afforded asy^: 
lums for a vast multitude of monks, who, freed 
from all worldly cares, found ample leisuite to 
formulate and draw up a code of spritual and 
disciplinaiy exercises. 

Although their high ideal was “to lead 
sweet lives of purest chastity” and induce 
their lay brethren to follow in their footsteps, 
rituals and ceremonials of an imposing and 



elaborate character factor obscured the rav of 

€/ 

light which shone forth from thefounder. Tims 
we find that within 150 years after the pass, 
ing away of Buddha tedious and circumstan- 
tial regulations as to the (piality of robes to he 
worn by the Bhikslu;s . tlie mode of bathing 
and fasting, the taking of the midday meal,-- 
the drinking ()f unchurr.ed milk, probationaml 
penance, dwellings and furniture and so forth 
were amongst tlie weighty subjects foi’ dis. 
cussion in the Second Geni'ral Council.* AVe 
need not pursue the suojeet further. 'I’lie 
reader who is interested in the .study of com- 
parative religions wilt rind striking parallels 
in the earlv history of the Cliri.stian (fiuirch.f 

♦ “On the daily Life of the Bhikshus". Vinaya TextH 
(S, B. £. Series). The Chullavagga, Ft. iii, p. 66. 

t The Sermon on the Mount was more or less forgotten. 
Idolatry disappeared, it is true, but only to re-appear in the 
•hape of Mariolatry and the worship of Saints and relics. In 
the heat of the schismatic strifo. Christian Charity had to 
makeshift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers. 
In a word| the dogmatic to a large extent superseded the 
moral element of religion. 



We are not concerned here with tracing 
the rise, progress or decline of Buddhism ; if 
•we have at all refeived to its excrescences, it 
is only to prepare the mind of the reader for 
-the proper understanding of the Mahiyd,nist 
ifevelopment. 

The India of Asoka and of the fourth and 
third centuries B. C. was in the main Bud- 
dhist, but it should not for a moment be 
supposed that the old faith was extinct. The 
triumph and ascendancy of the teachings of 
Sakyamuni and his followers were due in a 
large measure to the fact that they drew upon, 
and incorporated into, their creed much that 
was essentially of Hindu origin.* As Dr. 
Bh&nd^rkar observes : — 

i|c Prof. Khys Davids expresses the same vi-ews in several 

1 >**There is ample evidence even in the books of the 
orthodox body of Brahman teachers to show that when 
Buddhism* arose there was not only much discussion of the^ 
ultimate problems of life, and a keen interest in the result 
but also that there was a qoite unusually open field for all 
sorts of speoulations’*.—" Buddhism/’ American Lectures on the 
History of Religions (1893), p. 26. Again : **Bat BuddhiM 
is essentially an Indian system. The B uddha himself WM* 
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“But it was not the metaphysical doctrines of 
Buddhism that influenced the masses of the people. 
What proved attractive was its ethical side. The 
Buddhist preachers discoursed on Dharma or right-* 
eousness to the people. Such discourses on Dharma 
without the introduction of any theistic idea have 
their representatives in the Brahmanic literature. 
In many of the episodes of the Mahabh^rata espe- 
cially in the SXnti and Anu^nisanika books we have 


throughout his career, a characteristic Indian 

he was the greatest ai^d wisest and best of Hindus.’^ — ihid^ 
p, 117* The same high authority puts it more tersely when 
he says : **Thi8 is partly, no doubt, because we call them 
Buddhists, and imagine them, therefore, to belong to a se- 
parate class, quite distinct from other Indians of that stock. 
The Buddhists were, as a matter of fact, characteristically 
and distinctly Indian.'' — ^^^Buddhist India," p. 165. Of. 
'^Buddhism, in fact, may be regarded as a reformed phase of 
Hindu religion and ethical activity. The Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina- 
ted by Ydjiiavalkya (in the 5atapatha Brihmana) and with 
it the practice of subsistence upon alms as Pravrdjaka or 
Bhikshu ; and a fruitful soil hud thereby been prepared for 
Buddhism''. Weber's '*Hist. Sans. Lit," trans. 3rd Ed. (1892) 
p. 285. Again "This teaching contains, in itself, absolutely 
nothing new ; on the contrary, it is essentially identical with 
the corresponding Brahminical doctrine ; only the fashion in 
which Buddha proclaimed and disseminated it was something, 
altogether novel and unwonted/'-^^ic^, p. 289, 
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simply ethical discourses without any reference t v 
‘God, of the nature of those we find in the Buddhist- 
ic works'; and sometimes the verses in the Mabil* 
bharata are the same as those occurring in the 
latter. There appears to be at one time a period 
in which the thoughts of the Hindus were directed 
to the delineation of the right conduct in itself 
without any theistic learning. And Buddhism 
on its ethical scale represents that phase. Bight 
conduct is the last of the four noble truths of Bud- 
dhism,** 

* • « « ♦ 

“It was this phase of Buddhism that with the 
strenuous eflforts of the missionaries and of the Em- 
peror A^oka enables it to achieve success amongst 
the masses of the people ^ and what was wanting 
on the theistic side was supplied by the perfection 
and marvellous powers attributed to the founder of 
the religion. Without this faith in the perfection 
or, what we should call the divine nature of Bud- 
dha, a mere ethical religion would probably not 
have succeeded. Buddhism was not a social re- 
volution as has been thought by some writers. It 
was a religion established and propagated by per- 
sons who had renounced the world and professed 
not to care for it. From times of old there existed 
in the Indian community such persons who were 



called Arama»as and belonged originally to all 
castes. These gave themselves to contemplation 
and sometimes propounded doctrines of salvation 
not in harmony with the prevalent creed. Bud- 
dhism was not even a revolt against caste, for 
though men from all castes were admitted to the 
monastic order, and though in the discourses of 
Buddha himself and others the distinction of caste 
is pronounced to be entirely worthless, still the 
object of those who elaborated the system was not 
to level caste distinctions. They even left the 
domestic ceremonies of tht'ir followers to be per- 
formed according to the Vedic ritual. This is one 
of the arguments brought against Buddhism by 
UdayanAch^ya. “There does not exist*', he says, 
““a sect, the followers of which does not perform the 
Vedic rites beginning with Garbhiidhana and end- 
ing with the funeral, even though they regard them 
as having relative or tentative truth Buddhism, 
however, was a revolt against the sacrifical sys- 
tem and denied the authority of the Vedas as 
calculated to point out the path to salvation. And 

qfW fwrqf wnt I Atmatattvaviveka, Calc. Ed. of 

Samvat 1906, p. 19. utW relating tr a Buddhist techni- 


cal term. 
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'this is the root of the hostility between itself and 
Brahmanism.”* 

The zealous missionaries of Buddhism 
■captured the heart of the masses by appealing 
to their mora linstincts. Persuasion and not 
persecution was the instrument they chose 
to wield. King Asoka proclaimed iiniversal 
toleration ; he inculcated respect for Brahmins 
as well as Srama?tas or ascetics of all sects. 
It is a relief to find that the mighty monarch 
had never recourse to brute foi’ce for the pro- 
pagation of his creed. We are spared all 
the scenes of blood, rapine and violence, 
which disfigure the pages of religious history 
in the West. 

It has already been pointed out that Bud- 
dhism itself may be looked upon as an oft', 
spring of Hinduism ; nay, it is a logical out. 
come of the principles i ^'anciated in the 

* **A peep into tho Early History of India from the found- 
ation of the Maorya Dynasty to the fall of the Imperial Gupta 
Bynastj’* (B.C. 322— Circa 500 A. D.) pp. 362-363. 

Journal of the Bombay branch of the Royal Asiatic Society 
<1900). VoIk. No. LVL 



Sdwkhya system of philosophy. If India so 
readily responded to the teachings of the 
new faith, it is not because she renounced 
Hinduism but because she found that all that 
was highest and noblest in the latter was ab- 
sorbed in the former. The great Teacher who 
now arose gave only a new shape and direc- 
tion and a vigorous impetus to the germ of 
ideas already in existence and turned them to 
capital account. A good deal of confusion 
may be avoided by bearing in mind this 
aspect of the question. When speaking of 
Buddhist India one is apt to rush to the con- 
clusion that every vestige of Hinduism had 
disappeared oflF the face of the vast continent. 
As a matter of fact even during the zenith 
of Buddhistic glory Brahminism was rearing 
its head and was professed by not a few 
among the culture and intellectual classes 
and was ready to asser^ itself v henever a 
favourable occasion arose. 

In the second centurv B. C., we find the 
K&bul valley, the Punjab and M&lava ac- 


Hindu Cbemistry-37 
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knowledging the sway of the Princes of 
the Turkish race.* Wema Kadiphses, the 
second of the Kushana Dynasty is spoken 
of as a devotee of Mahesvara ; his coins 
bear the emblem of Nandin on the re- 
verse, which is accompanied by a human 
figure which holds a trident in its right arm 
representing Siva, t The last three Kusha- 
nas — Kanishka, Huvishka and Vdsudeva — 
have been noticed in the R4jataramgiiil,J and 
the emblems on the' reverse of their coins are 
figures of deities borrowed from the Greek, 
Persian and Brahminical pantheon and of 
Buddha. Thus the Grods of all these four 
religions shared the adoration of these Tur- 
kish Kings. But the figure of Buddha in the 

* Lassen ^'Indische Alterthumsknnde/' Yol. ii, pp. 811*13 
Ed. 1874. 

f Ibid, pp. 808-811. 

X See next pa^. Regardin^p the reliabilitj of the ac- 
count in the Rdjatarantginl, Dr. Stein obserres : — ^'Kalhana’s 
account of the reign of these kings, who are sup- 
posed to have ruled simultaneously, is brief enough, but 
undoubtedly preserves data of genuine historical tradition. 
It clearly describes them as princes of Turuska, i. e., Turkish 
nationality, as powerful sovereigBS and as faithful patrohs- 
of the Buddhist Church. On these points the statements of 
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sitting or meditative and the standing posture 
is to be found on the coins of Kanishka alone.* 

In the Buddhist ecclesiastical history Ka- 
nishka occupies a prominent place. It was in 
his reign and under his patronage that the 
Third Council was held to settle the canon 
once again. The church was convulsed by 
internal dissensions and schisms, resulting in 
its being split up into as many as 18 sects. 
‘‘The most significant trait of the Third Coun- 
•cil is that it closetl a period of old quarrels 
between the sects ; it did not prevent the rise 
of new aspirations. Mahdy&nism, which in an 
incipient stage was already existing erelong, 
boldly raised its head.”t 

the Chronicle ere f all j enpported by the eWdencc of oar most 
attihentio recorde. The eontinned ezietenoe of the three places^ 
Kanishkapara, Haehkapnra^ and Jnahkapara, which are des- 
cribed as foundations of these kings and which still sarrive to 
the present day is likely to hare asbisted in preserring a 
recollection of t^ir foandm." 

o Percy Gardner : **Cotns of Greek and S^thio kings'* 
pp. I2d ff. 

Ounningham : ^Nom. Chr/ 1892, pp. 68 ff. 

t Kem : Manaal of Ind. Bod. (Grundiss d« Indo.-Ariseben 
PhU.) p. 122. 
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Hinduism was now very much alive. After- 
the Third Council the distinction between the 
Hinaydnists and the Mahdydnists became 
more and more accentuated. The apostles 
of the latter development became convinced 
that in order to draw into their folds the bulk 
of the people some sort of compromise was 
necessary, that orthodox Buddhism in all its 
rigidity must be g^ven up. Tn other words, 
the neo-Buddhism which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminism and thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few. To quote the eloquent 
words of the historian of “Bationalism in 
Europe” : — 

“There arise from time to time men who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the mwal standard of 
a later age, cast abroad conceptions of disinterested 
virtue, of philanthropy, or of self-denial that seem 
to bear no relation to the spirit of their time, in- 
culcate duties and suggest motives of action that 
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appear to most men altogether chimerical. Yet 
the magnetism of their perfection tells powerfully 
upon their contemporaries. An enthusiasm is 
kindled, a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet the full effects of such a movement are 
but transient- The first enthusiasm dies away, 
surrounding circumstances resume their ascendency, 
the pure faith is materialised, encrusted with con- 
ceptions that are alien to its nature, dislocated, and 
distorted till its first features have almost disap- 
peared. The moral teaching being unsuited to the 
time becomes inoperative until its appropriate 
civilisation has dawned, or at most it faintly and im- 
perfectly filters through an accumulation of dogmas, 
and thus accelerates in some measure the arrival 
of the condition it requires.” Vol, i, p. 305, Ed 1900. 

The isame historian in (Explaining rapid 
spread of Cliristianity in Europe. , obsj^ryes ip. 
another place ; — 'Tt triuUjiphe^.Jipt sp- .nuich 
by superseding rival faiths , by^ ^absorbiJOg 
and transforming theip. Old syj^tem^, pld 
rites, old images were grafted into the neF 
belief, retaining much bt their ancientoharac^ 
ter, but assuming n^w ^namefi and mew 
complexion.” ; r-- ^ 
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Among the bold spirits who took a leading 
part in this renovation the name of NdgiTjuna 
stands conspicuous. The M^hyamika sys- 
tem, with its axiom — sarvatn Sttnyam — a form 
of Pyrrhonism pushed to its extreme limits, 
which is an essential part of 

Nigirjuna : a lead- 
ing repreBentatiye of Malidydnism, is generally as- 

Mahiyinism, crfbed to him. Northern Bud. 
dhistic literature is replete with the marvels 
and miracles performed by him, and tradition 
has invested him with superhuman powers, 
Hiouen ’Thsang cdlls him along with Deva, 
Asvaghosha and Kum^labdha, “as the four 
suns which illumine the world.”* As early as 
A.D. 401-409 we find a life of N&g^rjuna 
Bodhisattva translated into Chinese.t Tdra- 
nitha has committed to writing all the float- 
ing mass of legends connected with this 
venerable name, but as the Tibetan monk 
wrote so late as the beginning of the l7th 
century A.D., and as nothing was too astound, 
ing for his pious credulity, we have here only 

Julien's texts, Vol. it, p. 214. 
t Bub. Ntnjio's Cetaiogiie, Ap. if No. 3^ 
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nuclei of ibcts round which have gathered 
accretions of vast proportions. It is now 
almost a hopeless task to separate the grain 
from the chaff. Nevertheless we can glean 
certain historical data from all that have been 
handed down. Befoi’e proceeding further we 
think it proper to treat the reader to a speci- 
men of the materials with which one has to 
deal. We cull the following bits from the 
“Life and Legends of N^gdrjuna” gathered 
chiefly from Tibetan records including 
Tdrandtha’s “History of Buddhism.” 

“A rich Brahmin of the Vidarbha country to 
whom no eon had been born for many yesm, once 
saw in a vision, that if he gave alms to, and enter- 
tained one hundred Brahmins, he could get a son. 
Accordingly he made offerings and prayers to the 
God and entertained one hundred Brahmins After 
ten months his wife gave birth to a son. The rich 
man invited learned astrologers to predict the 
f ortunes of his child ; but they found that it could 
not live more than a week. In all other respects 

the child was calculated to be fortunate ... 

The assrologers assured them (his parents) that if 
they entertained one hundred Bhikshns, it would 
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live seven years, beyond which its life could not 
be prolonged by any means whatever. When the 
seventh year was about to expire the parents were 
overwhelmed with grief. To avoid the painful 
sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in 
company with a few retainers. 

•‘As the boy (Nagarjuna) was passing his mourn- 
ful days, one day the Mahabodhisattva Avalokite- 
ewara Khasarpana visited him in disguise and. 
advised him to go to the great monastery of Nalen- 
dra in Magadha as the surest means of escaping 
from the hands of death. He accordingly repaired 
to that famous Yihara and arriving at the gate re- 
cited some gathaa During that time the great 
sage Sri Saraha Bhadra was the high priest of 

Nalendra, who ordained Nagarjuna a 

Bhikshu of the Vihara. * ♦ * * During the 
latter part of his office the country was visited by 
a famine in consequence of which the monks fell 
into great distress. The Manager became very, 
though Lful about the terrible effects of the natural 
calamity. Distress and scarcity compelled the 
congregation more keenly to feel the necessity of 
money. The monks now determined to devise 
some means of acquiring treasures for the support- 

b 
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of the famished congregation, and Nagarjuna 
accordingly started on an expedition to visit an 
island in the great ocean where lived a great saint 
well versed in the art of alchemy. As the sea 
could not be crossed by any earthly means, he, by 
dint of his divine learning, got two leaves of an 
enchanted tree, by means of which he crossed the 
ocean and miraculously visited the island and 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his 
abode deemed inaccessible to mortal beings. The 
sage earnestly inquired how he succeeded in 
achieving this wonder. Nagarjuna replied respect- 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also 
showed him one of the enchanted leaves, conceal- 
ing the 'other in bis mendicant's platter. He 
begged him to teach him the art of turning metals 
into gold. The sage consented to the proposal, 
but not liking to let the wonderful art be known in 
Jambudvipa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf. To efiPect this, be said that he could not teach 
the art of alchemy unless Nagarjuna consented 
to part with the leaf. Nagarjuna consented, and 
was taught the art. When it was fully mastered, 
he flew towards the Indian Continent by the help 
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of ih€ remaining leaf. Returning to N^endra^ by 
means of his easily acquired wealth he supported 
the whole body of monks. By his religious 
practices he obtained Siddhi (perfection). He 
refuted the theories of Samkaracharya* and im- 
-parted religious instruction to the monks of 
.Nalendra. 

*‘Nagarjuna returned to his country after a visit 
to Uttarakuru and erected many chaityas j^nd 
temples, composed many works on science, medi- 
cine, astronomy and alchemy. After the death of 
Saraha Bhadra, the office of high priest fell upon 
Nagarjuna, which he managed with great ability 
and indefatigable zeal. He matured the Madhya* 
mika philosophy which was only conceived by his 
illustrious teacher Saraha.” 

''Nagarjuna is said to have been a great frl^end 
of king De-Ohye (Samkara) of S. India, whom he 
converted to Buddhism.’’ 


* An instance of glaring anachronism. 5aiulcara flonrished 
in the 8tb.— 9th centnrjr A D. See below, foot-note to p, ziii. 
1 8, C. Ddi ; Jonrn, As. Soo. li, Pt. i, llli— 199. 



One thing seems to be clear from the 
above, namely, that NAgirjnna was born and 
brought up in the Brahminical faith but was 
afterwards converted to Buddhism and was 
celebrated as an alchemist. 

T4ran4tha, it is true, completed his History 
in 1608 A. D., * but he derived his materials 
from Tibetan sources and the analysis of 
Dulva by Csoma goes te confirm this account. 
We have already made use of the record left 
us by Hiouen ’Thsang. t It is thus clear 
that all the testimonies concur in ascert. 
ing N&g&rjuna not only as the originator of 
the M^hyamika philosophy but also as an 
adept in magic, conjuration 

NigirjnaaMan 5,1 ® .q 4.1, 4. 

adept in magic and alchemy, and that even 
and alchemy. ^ early as the 7th century 

A. D. The exact time during which he 
flourished is a matter of controversy. He is 
generally regarded as a contemporary of 


* Schiefner : GesoL d. Bud. Pref. vi. 
t yide Yol, i, Intro, xoiii* 
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Kanishka. One cannot go far wrong in 
assigning circa 150 A. D. as the date of 
his succeeding to the Patriarchate.* 


* According to Lassen Ndgdrjana lived about A. D. 2B 
during the reign of Kanishka. The Rdjataramgim says : 
*Then there were in this land three kings called Hushka, 
Jushka and Kanishka, who built three towns named after 

them ( Hushkapura, Jushkapura and Kanishkapura )••••.• 

Daring the powerful reign of these [ kings ] the land of 
K^mlr was to a great extent, in the possession of the 
Buddhas. At that time 150 years had passed in this terres- 
trial world since the blessed 54ky a Simh a ( Buddha ) had 

obtained complete beatitude ( Kirvina ) And a Bodhi- 

sattva lived ( then ) in th is country as the lord of the land, 
namely, the glorious Nigkrjuna.....* ... Stein's trans. Vol. I. 
pp. 30 — 31. As the tradition of the Northern Buddhists as 
recorded by Hiouen 'Thsang (Si-yu-ki, I, pp. S9, I6l, the 
Tibetan Dulva (Csoma, As. Bes. XX, pp. 92, 297) as also 
Schiefner (Tar, Geschl d. Bud. p. 301) concur in placing the 
commencement of Kanishka’s rule 400 years after Buddha's 
Nirvd^, the date assigned here to Nigdrjuna is rather 
curious. Lassen sums up his conclusion on this knotty point 
in these words *'Wegen der grossen Ansahl seiner 
Munzen mus dem Kanishka eine ziemlich lange Begierung 
Zugeschrieben werden ; ich glaube daher annehmen zu durfen, 
das er etwa bis 40 nach Chr. G. regiert babe." Fleet main- 
tains B. C. 57. V. Smith c, 120 A. D. While Messrs. 
Bhdn^Arkar o. 278 A. D. (Joum, Bombay Br. Boy. As. Soc. 
Vol. XX, No, Ivi, pp. 269 — 366 ) as the date of Kanishka. 
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An important document has been preserved 
for us in its Tibetan and Chinese versions, 
which seems to have an historical basis. It 
is in the shape of a “Friendly Epistle of 
Ndgarjiina to king Udyana.”* 
and ^he Original in Sanskrit, en. 
^dFfthana titled Suhrillelcha^ has .not yet 

been recovered and probably 
been lost. Udyana in the Tibetan subscrip, 
tion is Bdye.Spyod*=Sadvdhana.t This Sad- 
v4hana is a prominent figure in the history of 
S. India. In ancient Sanskrit literature he is 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 
associated with this name.f 

* Vide Wenzel $ Journ, Pali Text Soo. (1886). p. 1. 

t S. C. D&b (1. oO'sayB : ^'NAgdrjnna is Baid to have been 
a great friend of king De-Cbje ( I. e, Bamkara ) of 8. India 
whonv he oonverted to Buddhism.** Now De-Chye* Bdye- 
byed according to modern pronunciation. Dds is evidently 
in error in rendering De-Cbye as 5aMkara (Wenzel). 

I (^--Kdmasdtra of Viteyayana. 
aURTVat [awia] « Keferring to a ‘‘new’* 

MB. of Harehacharita in his poBsesBion Hall remarks — **for 
5dlivihana I there find 5atavkhana**— Intro, to **Yk8avadatta.** 
p. 54. This by implication would suggest that the other 
MS. had the reading .Sklirkhana. 
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Now “the Andhrabhrityas or /Sfitavdhanas 
ruled over the Deccan from B. C. 73 to about 
A. D. 218, i.e,, for about 8 centuries. 

“The period during which fhey ruled over 
Mah^uAshtra must have been a prosperous one 
in the history of the country. Hence several 
traditions with regard to different kings have 
been preserved.. But that SdlivAhana or 
/SAtavdhana was a family name must have 
been forgotten and different princes of the 
dynasty have been confounded and identified. 
Thus Hemachandra in his Desikosha gives 
i8dliv&hana,/8dlana, HAla and Kuntala as the 
names of one individual.” » 

The So-to-p’o-ho of the Chinese version of 
the “Friendly Epistle” has been identified 
with one of the /SAtavdhanas or Andhra 
kings, possibly yajna./S'rf-iSdtakanii. who 
seems to have reigned about 172 — 202 A. D. 
There is, therefore, nothing improbable in this 
particular, /S&tavdhana being a cpntemporary 
of NdgArjuna. Tn the alchemical Tantra, 
“Basaratn&kara,” ascribed to NAg&^una, 

* BblMftrkar*» *'£ar]j History of the l>eooan*-*p« 
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there is a a ''ue between this sage and 
jSdliv^hana (p. We shall revert to this 
subject later on. 

Numerous work ^ve been fathered on 
Ndg^rjnna and it is an open question if 
any of them be genuine.* As is well 
known Vy6sa or more properly named Ve- 
davy^ has been taken to be the com- 
piler of not only the four Vedas but also 
of all the Pur^iMis put together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 
Plato, Democritus and Q-eber have been 
held responsible for writings which ap- 
_ , peared several centuries later. 

Kigirjuna as a ^ 

comprehensive Names, Venerable and illus- 

name of the aoti- . , i. i 

vity of Kohiyi- tnous, have often been pressed 
into service to lend weight 
and dignity to productions which otherwise 
would not !^ave commanded a respectful hear- 
ing. ** On the whole' we are inclined to agree 

* In Bnnyin Nan ju/t Catalogna of tlw Bnd. lUpifaka tliwe 
fo a Hat of S4 works aactibad to Nigiijnna. The SahHIIokha 

waa translated into Chinaaa in 484 ▲. D. App. pt. I, p. 888. 
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with Kern when he says, “The figure of 
N6g4rjiina, so prominent in the history of the 
rise of Mahdy&nism, shows a double charac- 
ter. It is, on the one side, the name of an in- 
fluential person, the first eminent leader of a 
school imbued with Hinduism and the me- 
thods of Indian scholastic philosophy. ♦ On 
the other hand, N^^rjuna is simply a compre- 
hensive name of the activity of Mah&yinism 
ill the first phase of its onward course.”* 

* In VoL I of this work (Intro, xoiii}, we quoted Alb^ruui 
as to the date of Nagirjuna. This cultured Arab, ordinarily 
a yery trustworthy guide, deriyed his information from the 
Brahmins of that part of India from' which every yestige of 
Buddhism had disappeared in the 11th century and he was 
eyidently misled on this point as the traditions relating to 
Nigiijnna had at that dbtanoe of time become yery yagne. 
This will be clearly seen from what Prof. Sachan says in the 
•preface to the Arabic edition of Alb6runt. 

**ItB eiyiliaation was then essentially Brahminioal as it had 
come to be in a ]»rotracted struggle with Buddhism. Albd- 
rdnl does not know Indian Buddhism from personal experi- 
ence though it had not yet entirely withdrawn from India 
and in some part was still a political power. ( p. y. ) 

**The yalley of the Kibul riyer and the Punjab are all that 
AlbdrAni has seen of India, (p. xiii.} 

^^e high schools .of Hindu science and learmngi Kasmir 
and Benares, were in Albdrdoi*8 time unapproachable for 
Moslems, (pb ziy.)’* 
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From the time of Ndgdrjuna onwards Ma. 

hdydnism began to be tinged 
Asamga. more and more with Brahmi- 

nical bias. A notable and decided step in 
this direction was taken by Asawiga, a monk 
of Gdndh^ra, who composed the Yogachira- 
bhiimisastra, in which by assimilating the 
doctrines of Patahjali he paved the way for 
the growth of Tantras. He seems to 
have lived about 400 A. D.* Vasubandhu, 
Asamga’s younger brother, was another zea- 

* C^— 'Takakasu / Jouni. Boy. As. Jan. Soc.1905. 

A life of Vasabandhu was translated into Chinese by 
Paramdrtha. A. D. 657-669.— Bun. Nunj. Cata, p. 371. 
('soma Koiosi following the Tibetan Chronology says : — “I 
know that Arya Asamga lived in the sixth or seventh century 
after Jesus Christ.** As. Bes. XX, p. 513. This date has 
been accepted by Lassen ( Ind* Alt* ii, p. 4C0 ) as also by 
B. Davids ( Buddhism, p. 207 ). But this chronology has 
now become untenable. The date of Asamga and his 
brother Vasubandhu should be put back by about two cen- 
turies, as some of their works were translated into Chinese 
in the beginning of the fifth century and perhaps earlier. 
( Bun. Nanj. Cata. App. i p. 371 ). It must have taken a 
century or two to have their works sufficiently recognised 
in India before they would deserve a place in the Chinese 
Tripi^aka. 
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lou8 adherent of this school and is said to- 
have been a teacher in the college attached 
to the monastery of Ndlendra — ^the “Oxford 
of Indian Buddhism.” From Tibetan sources 
we learn that the celebrated logician Dig- 
ndga was a disciple of Vasubandhu, a con. 
temporary of Lha-tho-ri, king of Tibet, who 
lived up to 371 A. D.* 

Mah6y6nism now began to adapt itself to 
its environments. The ab. 
perceptible fasiou sorption of the Yoga ideas 
Trith made the transition into the 

Tantric cult easy and Nor- 
them Buddhism began to' develop and ex- 
pand by entering into an alliance with iSai- 
vaism, which favoured the growth of Buddhist 
Tantras. The origin and development of this 
class of literature have been the subject of 
a masterly exposition by Bumouf. The Ma- 
h&y&nists not only set up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus ui the Bivaito Tantras while 

• a C. : Journ. Aa Soe.. Vol i. ( IMS 

P.SS7. 
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the Gkxl Siva is the fountain of all knowledge 
and sciences, in their Buddhist counterparts 
we have the celestial, metaphysical and poten. 
tial Buddhas* occupying the same position. 
The worship of the female energies (Sakti) 
which plays such an important part in the 
Tantras was encouraged in the person of TdrS,. 
The Hindu Gods and Goddesses were also 
objects of adoration, only they were assigned 
a subordinate position. The question has 
often been asked : why did Buddhism seek 
alliance with iSaivaism in preference to the 
Vishnuvite cult ? The answer seems to lie 
in the fact that it was precisely in those parts 
of India where the worship of /Siva, especially 
in its T&ntric form, had struck root that 
Mahdyinism asserted its sway ; + and thus 
the apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaishjjavism'-gained an ascend- 
ancy in Bengal the tables seem to have been 
turned. A gradual and imperceptible fusion 

* i. the BodkiiftttTM. 

f Vute amte, p. zi, ( iuid«r Wraia kadiphtes ). 
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took place between the rival creeds. Thus 
in the celebrated adoration in the opening 
lines of Gltagovinda we find Buddha freely 
acknowledged as an incarnation of Vishnu 
and extolled for his abhorrence of sacrificial 
rites.* 

From Fah-hian’s travels we gather that in 
the beginning of the 5th century A. D., the 
Mahdy^nists were gaining the upper hand, 
though their rivals, the Hindydnists, were 
still holding their own in several localities. 
Thus at Mathura and Fd^aliputra be found 
the members of both the sects living side by 
side and having monasteries of their own. 

It is scarcely correct to assert that Baddhiso) was exter- 
pated in the land of its birth by cruel persecution. Yol. i. 
Intro. Ixvii. The Bengali poet Ramchandra Eavibharati, 
author of Battddha Satata, though a devoted Buddha, be> 
longed to the seme class of thinkers as Jayadeva. Pandit 
S. P. 5dstri is inclined to place him in the latter end of the 13th 
century.— Journal of Buddhist Text Society, Vol. I. Pt. iii. 
So late as 1441 A. D. MSS. of Buddhist works used to be 
copied from in Magadba.— Bendall's Camb. Cata. of Bud. 
Sans. MSS. (1883), pref. iv. 
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From the fact, however, that the pious 
Chinese pilgrim repeats the Surawgaina Siitra 
for his protection, we may conclude, since 
he is by no means a pronounced Mahdyanist, 
that the predisposing causes for the origin 
of the Tantras were already in existence. “In 
this Sdtra is contained the most complete 
list of Dhdra?iis (invocations) found in any 
Chinese compilation. There are 426 distinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of the Sdtra. 
Considering that Fah-hian in the early part 
of the 5th century regarded tliis book with 

reverence We may reasonably 

assign it to a period not later than the end 
of the 1st century. Now amongst the invo- 
cations we find tlistinct reference to Dhydni 
Buddha, Vairochana, Akshobhya, Amit^bha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
early date.” * 


* lotro. to Beal*B “Fah-hian." (Lzxii). 
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These Dh4ra?].is may be looked upon as 
the precursors of the Tantras 

DhiraniB as the ^ 

SmteST” the and they fully support the 
views that when they were 
composed Buddhism had turned a new leaf. 
The repeating of certain magic formulas 
along with the names of Buddha Amit&bha, 
etc., was to secure salvation, in other words, 
“instead of the old doctrine [ of Karman ] — 
as a man soweth, so he shall reap — a new 
and easier way of salvation is here preached, 
viz., as a man prayeth, so he shall be saved. 
It is what is known to us as salvation by 

faith rather than by works It 

would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Mah^ydna, as meaning the Broad Way, in 
opposition to the Narrow Way, the Hina- 
y^na.* 

The new class of literature which now 
arose in order to meet the demands of the 
Mah&y6nist revival is collectively known as 

* Max Muller, Baddbiat Mabbjiaa Sdtiras. Intro, to larger 
SokbilFati* V'jiiha, i x. S. B. Series, Yol. xlix. 
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the Vaipulya Sutras or the Siitra^ of the 
• , a * developed school, of which 

VaipBlya Sntrag. 

tne JJnaranis are . an integral 
part. It found expression in such works as 
the “Saddhannapu«<iarika,” “Lalitavistara,” 
“Tathkgataguhyaka,” “Pra3Mp4ramiU,”etc., 
— all of which soon acquired almost canonical 
sanctity in the estimation of the N. Buddhists. 
Bumouf has tried hard to diflferentiate 
between the simple Siitras as represented by 
the literature of the primitive orthodox Bud. 
dhism and the expanded Siitras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.* This drawing of hard and fast 


« * La presence des BodhisattyaB on leur absence int^resse 
done le foods mdme des livres 0(1 on la remarque, et il est 
bien evident que ce seul point trace nne ligne de demarcation 
profonde entre les Sdtras ordinaires et les Sutras ddveloppds. 
— Burnouf, Intro, p, 112 ; ibidt P* 120. Ed. 1844. Vide 
Max Mullet's 1 omarks at the end of the Smaller Snkhivati- 
Vydha, p, .02, .S. B. E. Series, Vol. xHx, 

Cy. also **8ome Vaipalyas are, materiallj, much like the old 
Sdtras, whole passages of Lalita-Vistara recur almost 
word for word in the Pili Scriptures.*’ Kem (lod. Bod. 
p. 5). This emWieiit Buddhist scholar also verj appositely le* 
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lines has been found to be well-nigh un- 
tenable.* 

By the second century A. D, we find the 
leading beliefs and ideas as crystallised in the 
Mah6y6na literature fully in vogue. Thus we 

marks elsewhere : “The results arrived at hy Bumouf may be 
right so far as Mahdvaipulya Sutra as a whole is concerned, 
they cannot be applied to all the component parts of such a 
work. Not to go further than the Saddh. and the L. 
Vistara. it can hardly be questioned that these works contain 
parts of very different dates, and from various sources.” 
—Kern, Intro, to Saddh., pp. z-ti. Passages in L. V. are 
literally identical with those in Mahivagga. Again t — ^“These 
few examples I have chosen will suffice to prove that the 
material of a Mabdvaipulya Sdtra is partly as old as that of 
any other sacred book of the Buddhists/^— xiv. 

♦ The truth seems to be that “the historical relation be- 
tween the Hinaydna and the Mahdydna schools of Buddhism 
is to me as great a puzzle as ever/ —Max Muller, Intro, 
to L. Sukh. Vyuha, ix. Even the very distinction between 
the N. and the S, Buddhism has baen taken strong ex- 
ception to by B. Davids, who says “There is not now 
and never has been, any unity either of opinion or of language 
in what is called northern, or in what is called southern 
Buddhism. There is a distinct disadvantage in continually 
suggesting a unity which has no existence in fact. In a 
word the current division of Buddhist literature into northern 
and southern is entirely unscientific, and misleading.”— Bud. 
India, p. 178* 

0 
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come across in the “Buddhacharita” of 
Asvaghosha, who is admitted on all hands 
to be a contemporary of Ka.nishka, such a 
passage as this : “this, Sirs, is the Mahk- 
yAna, the instrument of the law of the per. 
feet Buddha, which is the establisher of the 
welfare of all beings, set forth by all the 
Buddhas.”* The “Lotus of good Law” was 
translated into Chinese at the close of the 
second century A. D. t 

Side by side with the growth of the scrip, 
tures another class of literature was called 

Huddhirtic Tan- being by the exigencies 

of the times — we mean the 
Tantras, the necessity for which has been 
hinted at in the first volume. + However 
esoteric may be the doctrines sought to be 
conveyed throiigh the medium of these pro. 
ductions, it would be idle to deny that there 


* Cowell's trans. p. 184, S. B. £. Series, Vol. zlix. 
t Edkin's “Chinese Buddhism, “ p. 89. There several 
versions of this sacred book.-- 2^^ Kern's Intro, p. xziii 
(S. B. £. Series). 

J Yol. i. Intro. Ixx. 
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is much in them which is calculated to pan. 
der to the baser instincts of frail humanity. 
At what particular time these Tantras ap- 
peared on the scene is yet a matter of con- 
jecture, but the views of Wilson which held 
the ground for more than 30 years have now 
been found to be erroneous. Evidence is 
now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not earlier. * If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Tantras, one need not be considered as 
rash in assigning an earlier age to the latter, t 

* Vide the palm-leaf MSS . disooTered in the monaetery of 
Horinzi in Japan and oarried from Central India. One of 
these is in the handwriting of a famous Chinese piiest, 
named Kanshin, who came to Japan in A. D. 753. The 
MS. oontains besides a Dhdraniy fire Tantras. **Bad« Texts 
from Japan/’ ed. by Max Mu Her. Yol. i, pt. i, Intjro, 
pp. 6-8. It is fair to conclude that these Tantras existed in 
the land of their birth at least two centuries earlier. 

t Waddelsays ^‘'Noone has yet realised the vast extent 
to which Mahdydna and Tdntrie Buddhist remains cover 
India ; nor sufficiently realised the leading part played by the 
Mahdyfina in Indian Buddhbm during its popular period.*' 
Jounial of the Boy. Ast Soo. (1894). 
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The Tantras found a congenial home in 
China. Amoghava^ra, a ST&mm& of nor. 
them India and a Brahmin by caste resided 
in the Celestial Empire for several years 
between 746 and 77l A. D., and under his in- 
fluence the T6ntric doctrines dealing with 
talismanic forms and professions of super, 
natural power first gained currency there.* 
Hence long before his time Tantras must have 
been popular in India. From the eighth to 
the eleventh century A. D. we are in posses- 
sion of authentic records as regards the pre. 

valence of Tantras in Northern 
India ; as it was about this 
period that several of these 
were gradually imported into Tibet by Indian 
Pandits, but they must have been composed 
much earlier, t 

* Bun* Nanjio^s Cata. App. ii, p, 445. Amogbara^ra 
translated 77 works including UBhii{sha-ehakravarti-tantra, 
Ganudigsrbha^-tantra and ya^rraknmdra-tantra, 

0^— Also *The existence of the Tantra ^astras may thus 
apparently 1^ traced at least as far back as the 6th century 
A. I).''— Fide ^'Annual Beport/* As. See. Beng. 1906. 

t In the first half of the eighth century two eminent 
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Atisa gave a fresh impetus to Tantrism 
in the land of snow. From the analysis of 
Mdo by Csoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter- 
preters (lochavcts) rendered into Tibetan the 
various Sanskrit Tantras. The faithful accu- 
racy with which these translations were made 
and their fidelity to the original enable us 
often to reproduce the Sanskrit Texts and 
thus we are in possesion of valuable histori- 


Pandits of Bengal visited !nbet at the invitation of its king 
and formally introduced there Buddhism ; these Pandits 
were Sdnti Bakshita; high priest of the monastery of 
Ndlenda and his oo-adjutor Padma Samhhava, a native of 
Udyana, who took charge of the Tkntric part of the Buddhist 
liturgy,. They were followed by the sage D£pa9»kara-5r£- 
jndna ( Atisa], b« A. D. 980, d. 1053. He acquired proficiency 
in the three pifakas of the four classes of the Hinaydna 
.SrfivakaS) in the VaUoshika philosophy, in the three ]>ifaka8 
of the Mahdydna doctrine, the metaphysics of the Madhya- 
mika and the Yogdohdrya schools and the four classes 
of the Tantras. At the request of king Naya Pdla he 
• accepted the post of high priest of the monastery of Vikra- 
masila.-«Fide S. C. Dd8,-*Joumal of the Buddhist Text Soc. 
Pt.i 
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cal data.* Some of these Tantras deal with 
alchemy and their contents reveal to us the 
knowledge of chemical processes in India 
from about the 6th to the 8th century A. D.t 
Fortunately we are not dependent upon 
the Tibetan Tantras alone for gaining an in- 
sight into this dark recess in 
SawntaikiM. history of Hindu intellec" 

tual activity. In the course of our search 

* Speaking of the Tibetan tranalation of Axragboaha'e 
Buddka^Charita^ Cowell remarks : **Tbe Tibetan version 
appears to be much closer to tbe original Sanskrit than tbe 
Chinese ; in fact from its verbal accuracy we can often reprO' 
duce tbe exact words of the original, since Sanskrit words 
are always repreeenfted by the same Tibetan equivalents, as 
for instance the prepositions prefixed to verbal roots.’*—!, c. 
Intro, p. X Waddel is equally impressed with tbe *'pro- 
foundly accurate and scholarly nature of the Ldmaist transla- 
tions of Sanskrit Buddhist books and he again observes : 
'*It is dear that the Tdntric and Mahdydna features of 
Lkmaism were imported en hloc from Indian Buddhism.’*— 
Jonmal of the Royal As. Soc. for 1894, p. 15. 

t Analysis of the contents of the Mdo (Sfitra) by Csoma 
de Korosi— Aaiatio Besearchesp XX (1836), p. 688. **A 
work on ^preparing quicksilver, the most powerful for subdu- 
ing every sickness and for improving the vigor of the body.” 
— *A work on turning base metals into gold.’* We are 
thus reminded of the e<mtenta of the Rasdruava and the 
Bssaratnikars, ^p.8. 
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for MSS. of alchemical Tantras we have 
come upon a precious find, in the shape of 
a Buddhist Tantra, with N&g&rjuna as its 
reputed author. Of alchemical Tantras we 
have had enough and to spare ; but there is 
great difficulty in assigning dates to them, 
as they one and all pretend to emanate from 
the mouth of the God Siva himself. We are 
only left to internal evidences — evidences 
based upon the gradual evolutiou of chemical 
processes, which we have not been slow 
to take advantage of. The MS. in question 
is a mere fragment, but it is calculated to 
T. ... i. . . evoke all the, zeal and en- 

Its historical 

importanoe. thusiasm of a Palteontolo. 

gist^ — of an Owen or a Marsh — in ' his efforts 
to restore an animal and assign to it its pro. 
per place in the economy of the laws of 
evolution,' when he luckily chances upon a 
fossil impression of its tooth or claws. From 
this point of view Basaratn^kara, for such 
is the name of our MS., is of uncommon 
interest. It is a Tantra of the Mah4y&- 
nist school and as such its invocations are^ 
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addressed to all the Buddhas ;* and in one 
place there is a pointed reference to Prain6- 
p^ramit^ t(perfection of wisdom) appearing 
before Ndgdrjuna in a dream and revealing 
to him chemicel knowledge.} 

A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between Sdlivalfeina and 
Ndg&rjuna, and Batnaghosha and Mdndavya.§ 
These last two names are held equally in 
veneration with N^g&rjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises.^ The bringing 
t(^ether of these four dramatis persouoe. 

* I Cf. The opening inTOcation in Um 

Snkh&Tntt Vy6kn : W I nleo W. 

nib «» A'rya MenjuerlmtiU 

Tantin.— Fti^ Ai. Ree- n, p. SIS. 

t Of.—Thu iaToentim in Vapraohobhediki 

{ Vii« Sana. Taxte^ p. 10^ alao Tnna., p. 6. 

S VUU Sana. Texta, pp. 1M4, alao Ttana., 

If (y.VaLi.p.77. 
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especially of the first two has a significar ' 
of its own. We have already seen that refer- 
ences to Ndgdrjuna and his contemporary 
king jS41iv4hana are' only to be met with in 
ancient classical literature (vide ante xxii). 
It seems probable that Rasaratniikara was 
written at a time when the memory of these 
personages was still fragrant. Judging from 
internal evidences also we come to the con- 
clusion that it is one of the earliest works 
extant on the subject. In our attempt at 
throwing light on the text of Rasdriiava, we 
had to quote several parallel passages from 
it,» and from a careful perusal of both we are 

of opinion that the latter is 

Also a typical . i , n i 

production of the the inspirer rather than the 
Mahaydnist period* •, tt» j. 

of intellectual ac- borrower. Kasaratnakara, in 

short, seems to us to l)e a 
typical production representing the Mahdy^ 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7th 
or 8th century A. D. as its latest date. 

* SfoL i| Sans. Texts, pp. 7, 12, 13 and 18« 
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From the 5th to the 11th century A. D, the 
colleges in connection with the monasteries of 
P^ialiputra, Ndlandd, Vikramasila, Uda?^^- 
pura, etc., were the great seats of learning 
as the temples attached to the pyramids in 
ancient Egypt ; and alchemy was included 
in the curricula of studies.* 

The existence of a vast ancient Tdntric 

Antiquity of Ai- litei'ature witli alcliemy as a 
chemical Tantras. component part has now been 

placed be 3 ’’ond doubt, thanks to the searching 
examination of the Mahdrdj^i's collection of 
valuable MSS. of Nepal by the eminent 
scholars Bendall, H. P. jSastri and S. Levi. 
Of surpassing interest is the discovery of a 
Tantra belonging to the extinct school Kub- 
jik^mata, written in Gupta character and 
copied about the sixth century A. D. This 

* Cf, **Bj the side of the tower of king' A^oka is built a 
Samghdvasa, belonging to the great vehicle, veiy imposing 
and elegant. There is also a temple belonging to the little 

vehicle In the college attached to the temple one may 

see eminent /S^ramanas from every quarter of the globe.**-— 
Beal’s ‘Tah.hian/ ed. 1869, p. 105. 
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school, though itself very ancient, presup* 
poses the existence of other schools and we 
have distinct mention of the Mahd- 
ydna.a We now lehrn that the gradual 
fusion and amalgamation of /Sivaite and Bud. 
dhist Tantras had begun even anterior to the 
sixth century. The Kubjik^tantra was evi- 
dentfy composed outside India proper, pro- 
bably in Nepal. The Goddess P&rvatl en. 
courages her consort to proceed to the conti. 
nent for the spread of the tenets propounded 
by it. t In one place we come across a 
passage I in which Siva, himself speaks of 
p&rada (mercury) as his generative prin- 

* Catalogue of Paloi-leaf aud selected paper MSS. belong- 
ing to the Durbar Library, Nepal, by H. P. ^astri (1905). 
Izzviii, et seg. 

9 wiun4 1 

t wnH iVsfwzw nAn: i 
t afWi: qfim: i 

Rurt inqi«ql qqt qfr i 
fiwPq ^war. qai: tmir i 

For the paaaagee dted here we are indebted to the indns* 
try and eonrteay of Pandit H. F. 5aatri, who haa wended hie 
way through the bulky MS. 
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-ciple and eulogises its efiBcacy when it has 
been killed isiz times.* We also find 
allusions to the transmutation of copper 
into gold with the aid of mercury. In short, 
we have ample references to alchemical 
processes described in the very technical 
terms in which Basdmava, Basaratndkara 
and other typical works of the Tfintric 
period abound, f 

It is now only necessary to wind up this 
chapter with an extract from 
of the work of an eminent Bud- 
hiyimrt aotiwty. -yirith this reservation 

that the growing influence of Tantrism began 
as we have seen long before the 8th century. 

“The decline of Buddhism in India from the 
8th century downwards nearly coincides with the 


* Bvan at the preMnt day meionty, which has been iiUad 
six timea in snceessioa, each time with an equal weight of 
sulphur is reputed to be one of the most 

potent of remedies. 

t e-g. ut* H: W ^ « 

For the the meaning of the word (Vedha) sec this Vol. 
<p. i8,/botnete,'^tlao VoL i, p. UO. 




growing influence of Tantrism and sorcery, which 
stand to each other in the relation of theory to 
practice. The development of Tantrism is a 
feature that Buddhism and Hinduism in their later 
phases have in common. The object of Hindu 
Tantrism is the acquisition of wealth, mundane 
enjoyments, rewards for moral actions, deliver- 
ance, by worshipping Durga, the 5akti of 5iva~ 
Prajna in the terminology of the Mahayana — 
through means of spells, muttered prayers, Sama- 
dhi, offerings, ete. Similarly the Buddhist Tan- 
tras purpose to teach the adepts how by a super- 
natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul- 
nerability, invisibility, alchemy ; or of a more spiri- 
tual character as the power of evoking a Buddha 
or a Bodhisattva to solve a doubt, or the power 
of achieving in this life the union with some 
divinity. There is an unmistakable affinity be- 
tween Tantrism on one side, and the system of 
Yoga and Kamma^^/iana on the other. Tantrism 
is, so to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly more revolting. 

“Taranatha informs us that Tantrism existed and 
was transmitted in an occult manner in the period 
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between Asanga and Dharmakirti, but that after 
Dharmaklrti’s times the Anuttarayoga became 
more and more general and influential. Substan- 
tially his statement is certainly right. He adds 
that during the reign of the Pala dynasty, there 
were many masters of magic, Mantra- Vajracharyas* 
who, being possessed of various Siddhis, performed 
the most prodigious feats. 

"‘The kings of the Pala dynasty, whose sway over 
Qauda and the adjacent regions lasted from about 
A. D. 800 to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during that period that the monastery of Vikra- 
maslla was a renowned centre of Tantrist learning. 

“The Sena kings, who followed the Palas in the 
dominion over Eastern India, though belonging to 
a Hindu persuasion, were not hostile to the Faith. 
Still Buddhism declined during their reign and 
more so after the invanon of the country by the 
Muhammedans in A. D. 1200. The monasteries 
of Udane2apura and Vikramasila were destroyed ; 
the monks were killed or fled to other countries. 
The learned jSakyasrI went to Orissa, and after- 
wards to Tibet ; Batnarakshita to Nepal ; Bud- 
dhamitra kad others sought a refuge in S. India, 
whilst Sangama-Arljiiana with several of his fol- 
lowers betook themselves to Burma, Camboja, etc. 
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And thus the Lav of Bnddha became extinct in 
Magadha. 

“Many emigrants from Magadha rejdned their 
brethren in the South and founded colleges <m a 
modest scale in Yijayanagara, Ealihga. and Eom 
kan. The comparatively satisfactory condition of 
Buddhism in Dekkan about that time is attested by 
the rich donations to the monastery at DambaL”* 

It will be noted that the monks of the 
monasteries of Uda?i<iapura and Vikramsfla 
on their dispersion carried with them their 
learning and arts in the same manner of the 

Spread of ai- Glreeks On their 

chemj. expulsion from Constantinople 

bore with them their intellectual treasuries to 
the Italian cities. In the kingdom of the 
Deccan and in Tibet the Buddhist refugees 
found hospitable asylums, t just as the Greek 
. Philosophers did in the Florentine Republic 
under the Medicii. 

41 Kern— Manual of Ind. Bud., pp. 133—134. 

t Cf.*— **The Deccan, which from the eleventh century wae 
the Tefnge and centre ol literary activity generally. In 
Hinduetan it had been sabetantially arrested by the inroads 
and ravages of the Muhammadans.-^'Weber. Hist lad. 
lit. p. 283. 
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Some eminent orientalists, whose opinions 
naturally carry weight, have hitherto taken 
for granted that the knowledge of chemistry 
such as we find reflected in the Tantras 
.quoted by M6dhava in Rasesvaradarsana* 
was derived by intercourse with the Arabs, t 


• Vol. i. Intro. Ixzviii, et teq, 

t JE.g, Barth : “In regard to alchemy, anyhow in which the 
Sittara are sealous adepts, they were disciples of the Arabians, 
although ^her ^ivaitjBs had preceded them in the pursuit of the 
philosopher's stone. Already, in his exposition of the different 
doctrines of the ^aivas, Sdyana thought he ought to dedicate 
a special chapter to the Rasesvara-darsana or “system of 
noercury," a strange amalgamation of Vedantism and al* 
chemy. The object contemplated in this system is the trans- 
mutation of the body into an incorruptible substance by 
means of roBopdna^ the absorption into it of elixirs com- 
pounded principally of mercury and mica, that is to say, of 
the very essential qualities of Siv» and Gaurf, with whom 
the subject of the operation is thus at length identified. This 
species of transubstantiation constitutes the jivanmuhti, or 
state of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formulae of the Vedinta are here only^ a sort 
of jargon, under which there lies hid a radically impious 
doctrine ; and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather consider- 
able literature, there is an infusion of Mohammedan ideas. 

The Arabs of the Khalifat had arrived on 

these shores in the character of travellers or ^ merchants, and 
had established commercial relations and intercourse with 
these parts long before the Afghans, Turks, or Mongols, 
their coreligionists, came as coiiqueror8."^“Beligion8 of 
India/* ed. 1891, pp. SlO-211. 
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Tlie attentive reader who has followed us 

In Tibet a«d the "ot have failed 

Deccan. ^ notice that it was in the 

Universities of N^lend4, Uda»tdapura and 
Vikramasila, in Central India and Magadha, 
precisely the regions which were cut off from 
communication with the external world, that 
Tantric mysticism with alchemy as an integral 
part was cultivated and from thence spread 
to Bhot ( Tibet ) and the regions lying to 
the south-east of it,* and South India, t 


4* See under colophons to Rau9ah9*»dAya and Basasira 
respectively. 

t The last rallying point of Hindu learning and soihnoes 
was the kingdom of Vijayanagara, which was in the heyday 
of its glory under Bukka I (A. D. 1354-1371) with Madhava 
as his prime Minister. Wilson says : — *^The history of 
Vijayanagara is a subject oi considerable interest in the 
annals of India, as the last barrier that was opposed to 
Muhammedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a very modem 
period.*'— i2sa, Vol. zx (1830), p. 1. See also Sewell's 
*'A Forgotten Bmpire*’— (Yijayanagara). 


D 



ChAI’TKU II. 


Having thus far prepared the ground for 
believing that alchemy along with other cog- 
nate branches of learning was the outcome 
of Indian intellectual activity, we shall now 
proceed to follow it up with its further deve- 

FurthercuitivR- l«pm«nt. At the outset it is, 
tion of alchemy, bowevcr, neccssary to reinem- 

her that on the decline of Buddhism the 
vigorous impetus which its followers gave to 
literature and science was not lost to India. 
Tsay, during and after the I'evival of Brahmin, 
ism under the Gupta dynasty and its succes- 
sions we have some mighty intellectual giants 
whose productions will continue to shed lustre 
as long as the Hindu nation exists. Kdliddsa 
and BhavabhiHi, Brahma Gupta and Arya- 
bhatta, Samkara and R^mdnuja are names 
which may be regarded as the heritage not 
of India alone but of the entire civilized world. 
At the time of the Brahminic revival Bud- 
dhist works of acknowledged merit far from . 
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being cast aside were lield in veneration. 
Amarasimha in his Lexicon and Vdgbhafa in 
his Ash^&mgahridaya ». as also the pseudo- 
Vagbhaia * commence with an invocation to 
Buddha, which has never shocked the toler- 
ant spirit of the Hindu. Charaka and Susru- 
ta also bear distinct impress of Buddhist 
retouching. The Buddhist Trantras became 
likewise a part and parcel of Hindu religio- 
philosophical literature,! the subject-matter 
of the former 

names 

of T^ra, VrajMp^ramit4 and 
Buddha beipg simply changed into those of 
Pirvatf and »9iva. 1 n Kasaratnakara itself 
we have distinct indications that it is an 
admixture of both. 


Buddiusi auhe- loiuici was incorporat- 

Tantras. 


♦ Vol, i, p, 76. 

t Speaking of a typical Buddhist production belonging 
to this oategoiy Burnouf 'observes : **Ce moreeau est ex* 
clotivement speculatif, et il nous offre nne nouvelle preuve de 
Tallianoe intime que le systems des Tantras a oontract^e avee 
la philosophie buddhique la pins elev6e" (1. o. p. 543 ed. 
1844). 
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It should thus be understood that the 
works under review in this chapter are based 
upon their Buddhist counterparts ; in short, 
there is no disposition to ignore the debt of 
obligation the authors are under to Nig6r- 
juna, Batnaghosha, Mdudavya and others. 

In the introduction to the first volume we 
stated : “It is to be regretted that the seve- 
ral works quoted by Mddhava [on the science 

^ of mercury ] Easdn?a.va alone 

BasahWoaya. ^ 

seems to have survived to our 
days” ( 1. c. Ixxxiii ). Since then we have 
been fortunate enough to procure as many 
as three transcripts of MSS. of Rasahndaya 
by Govindabhagavat from different quarters. 
As M&dhava speaks of this author in terms 
of the deepest reverence and regards him as 
“ancient,”*we think we should not err on the 
wrong side if we place the author some three 

* Cf. VoL i. Intro. Izsx. 

The qualifying epithet only applied to Tenerable* 

Btshia of <dd. 
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centuries before his time. If our surmise be 
correct, he should have lived al^ut eleventh 
century A. D. The only personal allusion 
which the author has condescended to offer 
for the edification of posterity is that he 
wrote his book at the request of the king of 
the Kirdtaland, i.e., the region adjoining 
modern Bhotan. Portions of this remarkable 
treatise after a careful collation of the MSS. 
have been reproduced in the proper place. 
The worm-eaten fragmentary MS. produced 
from Benares is 386 years old. Internal evi. 
dence equally goes to establish the antiquity 
of this work. The author was evidently a 
Buddhist as we learn from the colophon to the 
Benares MS. {vide trans. p. 12). It is, however, 
not to be found either in the India office or 
the Nepal MS. This important omission 
is easily accounted for. It is the reluctance 
of the latter day Hindus to acknowledge 
their obligations to a Buddhist author. 

Ras6raava which has been noticed at length 
in the first volume and to which was assigned 
the l2th century A. D., as also Rasaratna- 
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samuchcliaya ( l3tli to l4th century ), need 
not further arrest our attention. 

The presentation of the various treatises of 
the Tantric and iatro-chemical periods under 
discussion in their exact clironological se- 
quence is not an easy task ; in the absence of 
more definite information, we are afraid, we 
shall now and then have to hazard a con- 
jecture. 

The introductory lines of Books viii and 
ix of Rasaratnasmuchchaya, in which 
Somadeva is mentioned as the author of the 
descriptive part, led us to .suspect that they 
are merely reproductions from “a standard 
work on the subject by Somadeva, no longer 
extant.”* Our surmise has proved to be 
Rasendrach&u- partially correct. We have 
at last been able to recover 
the supposed lost work. A transcript of a 
MS. of Rasendrachd(fdma?d by Somadeva, 
presjerved in the Library of the Deccan 
College, Poona, reveals to us the fact that 


• Vol. i, p. 118. 
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practically all the important portions of this 
book have been woven into the text of 
Easaratnasamuchchaya ; and this gives us 
an additional opportunity of collating many 
doubtful passages in both. But the present 
work itself does not lay claim to originality. 
It makes a candid admission that it culls all 
its materials from pre-existing chemical 
treatises.* It further puts forward the alche- 
mist Nandi as the inventor of fhe process of 
sublimation and of the Kosht/d apparatus 
(Vol. i, pp. 69 and 89).t N6gfirjuna, DmdU 
/Sambhu and the sage Brahmajyoti are also 
spoken of as sources of his inspiration. We 
get very little inkling into the personal his- 
tory of Somadeva, except that he was the 
ruler of a city named Karav&labhairava. The 
fact that B. B. S. lays Basendrachud&ma»i 
so amply under contribution would suggest 
that the latter had become somewhat rare 

91*71111 > 

t fir iif^T I 
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or that its contents had been well-nigh for- 
gotten when the former was compiled. Its 
date may therefore be put down between the 
12th and l3th centuries A. D. 

Another important work of this period is 
Easaprakdsa-sudhdkara by Yasodhara. The 
author of R. R. S. in the opening lines 
mentions the names of 27 alchemists to whom 
he is beholden, among which occurs that of 
Yasodhana. We have little doubt that the 


Rasaprakisa- 

fladh^kara. 


coH’ect reading is Yasodhara. 
We now find that there is very 


little original matter in R. R. S., it being 


made up of citations from Ras4mava and 


the works of Somadeva and Yasodhara. We 


should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon R. R. S. for “its methodical and scien- 
tific arrangements of the subject-matter, 
which would do credit to any modern work.”* 
Its author has never laid claims to originality, 
but, on the contrary, has freely acknowledged 
the sources he drew upon. ' The student of 


* Yol. i. Intro. Ixzxvi. 
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Hindu chemistry, however, like a weary but 
devout pilgrim, must wind his way through 
intricate and thorny- paths and feel ineflPable 
joy at being able to approach the original 
fountain undefiled. It now transpires that 
the credit for the accurate observations on the 
metallurgy of zinc (Vol. i., pp. 88 & 156) 
really belongs to Yasodhara. While the author 
of B. R. S. always scrupulously admits that 
his work is a mere compilation, Yasodhara, 
on the other' hand, is anxious to let the world 
know that the processes he describes have 
been verified by experiments performed with 
his own hands.* Among the authorities he 
cites are Ndg&rjuna, Devi-sAstra (probably 
Rasdr^ava), Nandi, Somadeva, Svachchhanda- 
bhairava and Manthanabhairava. As Yaso- 
dhara quotes Somadeva, he must have been 
posterior to the latter by at least a hundred 

* Of- irW *r i 

wit I 

iwnmOiilstl *rfwit w* riwi: i 
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years and he should therefore be placed in 
the l3th century A. D. * 

Rasakalpa likewise seems to belong to this 
period. It is in the shape of 

Rasakalpa. ^ ^ 

a Tantra, but curiously enough 
it is not much troubled with consistency. In 
the opening salutation /Siva, ^^the king of 
mercurial lore” and his consort Cha/uiika are 
reverentially bowed to — a pi*ocedure scarcely 
reconcilable with the position of a revealed 
document. The colophon at the end of each 
Chapter ( ) claims the work to be a 

part and parcel of Rudraydmala antra; at the 
same time due acknowledgment is made to the 
contribiitions of Govinda, the author of Rasa- 
hridaya, Svachchhandabhairava and othei* 
adepts.t Towards the end the author says : 
^‘Th(* processes described have all been 
verified by me and not borrowed at second- 
hand from my teacliers.” Needless to add 
here that the God /Siva would not have 

* We are using a copy of the MS. preserved in the Runbir 
Library, K4«m£r. The readings are on the whole accurate, 
t E, g, I 


Hindu Chefnistry-40 
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been at pains in justifying the necessity of 
his production with such a timorous apol- 
ogy. From internal evidence it is abun- 
dantly clear that it could not have been 
composed earlier than the l3th century A.D. 

As the author has confined himself solely 
to a description of the metals, minerals and 
the processes of “killing” them with the 
agency of various apparatus and has not 
gone into the treatment of diseases with the 
aid of mineral preparations, he has been able 
to condense much important information 
within the narrow compass of a few short 
chapters. 

RasatAJalakshmf also deserves some pro. 
minence here not because of its intrinsic 
_ ...... worth but because of the re- 

ferences to previous Tantras 
and alchemists, amongst which are Easdr- 
?iava, Kakachaitdisvara, Ndgdrjuna, Vyddi, 
Svachchhanda, Ddmodara, Vdsudeva and 
Bhagabat Govinda. We have also categorical 
mention of the purely Ayurredic works such 
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as Charaka, Susruta, H&rita and Vdgbhafa, to 
which our author is equally indebted.* From 
the colophon to the MS. procured from 
Benares we learn that the author Vishii^udeva 
was Court Physician to king Bukka.t Tf 
this statement be accepted — and p^'ima facie 
there is no reason to question it — ^this trea. 
tise must have been compiled in the latter 
part of the l4th century. Internal evidence 
equally supports this date. 


4* Vide Sanskrit Texts, pp. 80.81. 
t Vide ante,, footnote, xlix. 



Chaptfb III. 

1350 A. D. 

We now proceed to examine the contents 
()f another series of works belonging also to 
the latro-Chemical period ; the one charac- 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
medica portion. These may be taken to date 
from the middle of the l4th century A. D. 

Rasanakshatram^likJ by Mathanasiwha, 
physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
to the contents the reader, may consult p. 22. 
The date given by the copyist of the MS. is 
Samvat 1557 i.e. 1500 A. D. The work 
itself is therefore older. 

Rasaratndkara by Siddha Nityan4tha, son 
of P^rvati, comes under this 
category.* The author gives 
the sources of his informa- 
tion and explains the object of his compila. 

* Two editions of this somewhat voluminous work have 
been published-^-one by Ganesa Chandra Ghose (Calcutta), 
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tion in the following words : “Whatever has 
been revealed by Siva in Ras^iriiava under 
the preparations of mercury ; the Dipik^i 
of Rasamamgala on mercury ; all that has 
been said by Ndg^iriuna for the benefit of 
people afflicted with diseases, as also by 
Siddha Charpafi, by Vagbhaia and Su- 
sruta, — all these and many other treatises on 
mercury and minerals being consulted, I 
have, after rejecting the drugs and medica- 
ments which have become rare and difficult 
to procure, put togethei* [in my work] the 
essential features thei*eof. * « * « All 

that 1 have learned from my teachers and 
have been in a position to subject to practical 
tests has been incorporated into my w'ork for 
the benefit of mankind.” In addition to the 
authorities cited above Nityan^tha quotes 
from Chakrapd/n and Rasendrachudiimani 
{avtc. liv), 

the other at the “Veiikatesvara Press” (Bombay) . We have 
compared the readings of these two editions with the MS, 
in the Library of the Sanskrit College, Calcutta. They 
agree fairly well. 
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Rasendracliint6ma»i will next claim our 
attention. We have before 
printed copy, edited by 
Umesa Chandra Sena Gupta, 
late librarian, Sanskrit College, Calcutta, in 
which the text has been adopted, as the 
editor informs us in the preface, after colla- 
tion of 3 or 4 MSS. We have carefully gone 
over this edition and compared its readings 
with those of a MS. procured from Benares 
and another from the Runbir Library, K^mir. 
All these agree in the main, but there happen 
to be certain omissions and additions, which 
form an interesting chapter in the history of 
interpolations in the literature of this descrip- 
tion. To begin with : there is a dispute over 
its very authorship. Some MSS. ascribe it 
to D/tu7wi/mkan6tha, disciple of Kdlandtha, 
others to R4machandra. After the custom- 
ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and K6smir exemplars. In 
these the author is made to justify his raison 
d’etre for undertaking his task in these words : 
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•‘I shall give publicity only to such processes 
as I have been able to verify by my own ex- 
periments.” Such protestations have already 
been noticed more than once.* ** In another 
place we have : “Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. Those who 
teach without being able to perform experi- 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 
long extract from RasArnava and is in fact 
conspicuous by its absence in the Benares and 
K6smir MSS.t For the second time we 
find calomel designated as Rasakarpiira (lit. 
camphor of mercury ; vide vol. i, p. 250). 
This preparation no doubt occurs in the older 

* Snoh pretentions pat forth on behalf of the author, 
especially in the first person singular, lead one to snspect that 
they are later interpolations. In the Arabian alchemy Geber 
is ofteii made to declare to the same effect : e. ff. ^yai 
experiments moimSme tout ce qae je rapporte.’^— Berthelot, 

**Iia Chimie an moyen A'ge/' t, 1, p. 838. The well known 
egoiatio couplet in Snemta, Ch. i, 
is generally regarded as an interpolation, 

t Th« extract f p MM CB Mc with in«T 
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works, e, g. ftasdrnava ; but it is described 
there as the white ‘‘ash’’ of mercury (sveta- 
bhasma). The recipe for calomel as given 
in the Calcutta edition, however, is quite 
different from that in the Benares and Kdsmir 
MSS. and it is altogether wanting in one of 
the MSS. in the Calcutta Sanskrit College 
Library. We are therefore not without sus- 
picion that it has been foisted into the origi- 
nal cohiposition. The author refers to Rasdr- 
wava, N%4rjuna, Govinda, Nityandtha, Sid. 
dha Lakshmisvara, Trivikramabha«a and 
Chakrapd?^!. There is a lengthy colophon 
but no direct information can be derived from 
it as to the age of the author. 

Basas4ra : It is a comprehensive but 
purely chemical work dealing with 18 opera- 
tions on mercury ; various chemical processes 
are incidentally described, a good many of 
which, however, overlap each other. There 
does not seem to be any justification for coin- 
ing a multiplicity of technical jargons to 
connote each of these. But prolixity was 
never regarded in the light of a vice by the 
E 



Ixvi 

alchemical writers of the middle ages either 
in India or in Europe. The contents of 
Basasdra often remind us of a poem on 
alchemy by George Ripley, canon of Brid- 
lington in Yorkshire (b. about 1460), of 
which Rodwell says : — 

‘*But we cannot point to a new fact which he 
elucidated. He divided all chemical operations 
into twelve processes ^calcination, dissolution, 
separation, conjunction, putrefaction, congelation, 
cibation, sublimation, fermentation, exaltation, 
multiplication and projection. Several MS. copies 
of his poem exist in the British Museum, bound up 
with copies of the works of Roger Bacon and 
earlier writers. Here is a specimen of his rugged 
rhymes : — 

The first chapter shall be of natural GcUcination-^ 
The second of Dyssolution^ secret and phylo- 
sophycall $ 

The third of our elemeatall Separation ; 

The fourth of Conjunction matrimohiall ^ 

The fyfth of Putrefaction then followe shall : 

Of Congelation AUyficative shall be the Sixt, 
Then of Oybation^ the seventh shall follow 
next.*’* 


• Vide “Birth of Chemittry'’. 
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The author, Govindichdrya, as a devout 
Hindu, begins with his adoration of Siva and 
Vish'im and tells us at the outset that his 
treatise is a compilation and epitome based 
upon standard works on the subject and the 
contributions of the adepts. We have every 
I’eason to be thankful to him for the many 
hints he throws on the sources of his infor- 
mation. Of surpassing interest is his decla- 
ration that for a knowledge of certain pro- 
cesses he is indebted to the Buddhists of 
Tibet.* This must be taken to mean that 
the cultivation of alchemy had become neg- 
lected and almost forgotten in India proper 
and the earnest searchers for this lore had to 
repair during the time of our author to Tibet. 
Confirmatory evidence to this effect is equally 

• ^ WNt HizSwfwfim: i 
Tovaidt the chm of hie woric the entbor egua eoknowledgee 
his o1iUgtti<m to the Buddhists. 

irai vtivT <nT i 

We have io oar poeeeeeion fire ttameripte of the MSS. 
of BeoMfok praeaied bom the Librtriee of Eitmit, Tenjon, 
Ulmr, Moatae and the Temple of the Goddem Kilf. at 
Bamaf, aear Daooa, Beogal. 
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furnished in the colophon to Kasahridaya 
(trans. p. 12). During the decadence of 
Buddhism and the corresponding ascendancy 
of Brahininism in Bengal, say about the 
11th to l3th centuries A.D., this branch of 
science also found a safe retreat in the land 
of the Kirdtas as we have already seen. 
Burnell, under the influence of his precon- 
ceived notion, namely that Indian alchemy 
owed its origin to the Arabs, very naively 
remarks : “By Bauddhas he ( the author ) 
probably means the Muhammedans ( of. the 
vernacular Malayilam use of the word), 
though s^iudies of this nature were much pur- 
sued by the later Buddhists.”* 

Some idea of the date of Basasdra may 
be formed from the fact that there is mention 
of opium in it. But our author was evidently 
quite in the dark as to its origin ; for, says 
he : “There are 4 different kinds of poisonous 

* Catalogue of the Tanjore Palace MSS. pi 1, p. 70. 
Burnell draws his conclusions from the reference to Buddhists 
in the colophon ; but we ha^e quoted above another passage 
in which distinct mention is made of the Bnddhists of Tibei 
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sea-fish, and it is from their foam that 4 difF. 
erent kinds of opium are derived, namely, 
white, red, black and yellow ; while others 
maintain that it is derived from the foam of 
the snake and it is very properly used for 
chemical operation,”* e. g ., — killing and 
fixation of mercury. From the context 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
this work in the l3th century A. D. 

* 4* straw i 

JNt: vg«ran i 

tfwt^ w* wrafwra*? i 
*tBT— vnra virav w vtiwi w straw i 
«ra< w liMsw w stros’ i 
fsvft^Tt* w*i grat i 

The Senekrit word for opiam, “ahiphens,’’ lit., foSm of 
fhe snake, is of modem date. It is generally held that this 
word has been Sanskritised from the Arabic “aphiyfin.’’ 

These indentioal distiohs also occur in the commentary cm 
£kmgadharsby A'dkamalla with the additional line, gtV*; 
(WlWr*:) namely, it is the milky juice of poppy ; 

proving that during the time of the latter its real origin was 
known, at the same time its supposed origin was not die* 
beliered. 



iS4r6gadhara.samgraha — a compilation by 
j$4ri!igadhara : its peculiarity is that it is based 
upon the A'yurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises 
on the other. In the chapter on the purifi- 
cation and incineration of metals, 7 of these 
are recognised, but strange to sa}'^ there does 
not occur any mention of zinc. Later on, 
9 metals are named including two alloys, 
brass and bell-metal, after the 9 planets, the 
significance of which will be discussed in the 
proper place. 

The date of Sarngadhara can be ascer- 
tained with accuracy, as besides this medical 
compendium he is the author of the Pad- 
dhati, a voluminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his work in samrat 1420 
or A. D. l363. The name of the author’s 
father is Ddmodara and that of the grand- 
father B4ghavadeva. The latter was highly 
considered by Hammira, the Chauhan.* 

* After the sack of Ohitor by Alla-ud>din in A. D. 1903» 
Mewar was occupied by tbe garrisons of Delhi. Hammira 
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There is a big commentary on this work by 
AWiamalla, whose ancestors settled in the 
city founded by Hammira.* 

Rasendras^rasawgraha- : The author, 

Gopdlakrtshiia, begins by admitting that his 
treatise is a mere compilation based upon 
many Tantras, though he mentions by name 
only two, namely, Rasamahjari and Chan, 
drika. Special stress is laid on the therapeu. 


recovered hie ancestral throne and during hie proeperone rule 
of sixty-four years (I301>1366} and that of his saccessors arts 
and literature found liberal patrcms {vide Tod*s ** Annals of 
R^jastan'*). The court of Hammira attracted another distin- 
guished physician named Saugata SiMrha as we gather from the 
colophon to a noted recip^, 

tWNre * ^eaiwrS wni i 

* Aamalla gives an account of his family. His Grand- 
father was one Ohakrapdwi, not to be confounded with the 
celebrated medical author of Bengal (Vbl. i. Intro, liv) and he 
himself was attached to the court of a ruler named» Jaitrasimha, 
whose capital Hdstfkiatapuri was situated on the river 
Oharmanvati. We reproduce in the next page the text which 
is somewhat corrupt from the copy preserved in the Library of 
the Sanskrit College, Benares. 
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tic efficacy of mineral preparations.* Like 
Basendrachint&mam it assigns, a minor place 
to the ancient Ayurvedic method of treat- 
ment by kashdyayoga, i. e., by herbs and 
simples ; as far as the knowledge of chemi- 
cal processes goes, it must be held inferior 
to the former. Numerous medicinal recipes 

* * * • 

ifii Jjqfiwrw: i 

*•**•*• 
wnwiwt * * 

JRi * * (?) (fq*iwitl) wf v t iiqr w : « 

ru HRfarai qmltq 

whn vv vmr i 

wiral Kaffir: u^: « 

IWJT Wf'Wlinu If ^lITTiWT t 

nitfkm « 

* For a description of some of these Hde **Joanial des 
Savants,** April, 1898. 
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agree word for word with those in Basendra. 
chintS,mani, which only proves that both have 
drawn on a common stock. There is no 
question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period. Abhaydnanda Gupta in 
the preface to his edition says : — “There is a 
tradition to the effect that Gop^la Kavibhd- 
shaaa of Dakshi^a Vanga is the compiler of 
this book ; but this can scarcely be accepted 
as he lived not long ago.” Again. “Its com- 
mentator, Bdmasena Kavindramawi (author 
of Arthabodhikd) was court physician to 
Nawdb Jaffer Ali Khan of Bengal (Mir Jaffer) 
some 200 years ago.” Rdmasena himself 
quotes from 3 commentaries of this book; 
hence it was recognised as of some degree 
of importance at that time and must have 
been composed long before. This work is 
very popular in Bengal and is a vade mecum 
of the local Kavirdjas. 

Basendrakalpadruma is another work of 
this period. It deals chiefly with mineral 
preparations and is a mere compilation from 
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Kasdr??ava, Rasamangala, Ratndkara, Rasd- 
mrita and Rasaratnasamuchchaya ; the nu- 
merous citations with which it is replete are 
of some use in correcting many doubtful read- 
ings in these latter. Our MS. is incomplete, 
the first few couplets and the sequel being 
lost ; for the opening lines of the work see 
Aufrecht’s Catalogue of the Bodleian Library, 
MSS., pt. 1, p. 321. 

Dhdturatnamdld : This epitome is devot- 
ed exclusively to short processes of hilling 
metals and minerals. Six metals are recog- 
nised at the outset, namely, gold, silver, cop- 
per, lead, tin and iron as in the ancient works; 
but strange to say later on hharpara^* which 
is the mineral calamine, is taken as synony. 
mous with jasada or zinc. We have before 
us a MS. procured from Benares. It is full 
of corrupt readings. The copy noticed in 
the Bodleian Library Catalogue seems to be 
more correct. Prom the colophon in the 
latter we learn that the author is one Deva- 
datta of Gujardta, but in the Benares exemplar 
• Vol. i. p. 158. 
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this portion has been coolly tampered with, so 
that this poor compilation may be palmed 
off as an integral part of a Samhitd of 
the Asvinikumdras, the divine physicians, and 
thus entitled to the respect due to revelation. 
This work cannot be placed earlier than in the 
14th century. Here we have a serious side- 
light into the history of literary forgeries. 



Chapter IV. 

MODERN PERIOD. 

1500—1600 A. D. 

We have now arrived at what may he 
termed the modern period in Hindu chemis- 
try and materia medica. The characteristic 
of this period is that over and above opium, 
we have some other foreign drugs incorpo- 
rated into the materia medica. By the 
beginning of the l6tb century A, D. the 
Portuguese had faiidy established themselves 
at Goa and some other parts of India,* and 
as a result of intercourse with them, that 
dreadful scourge — the venereal disease — had 
made its appearance. Sanskrit medical 
treatises from the Charaka and Sumita down, 
wards and ending with /Sdriigadhara are silent 
about this malady though they give fairly 

* The politieal iofloence of the Portugaeee ae early as 1533 
A. O. is evident from the fact that Saltan Bahadur, king of 
Gnjardta, entered into a treaty with them and through their 
aaeistanoe raised a force of 6,030 Abysainians— "Memoira of 
Hnnaynn”. 
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accurate descriptions of diseases of the geni- 
tal organs But syphilis had now 

to be reckoned with and a new name had to 
be coined for it. Accordingly we hud Basa. 
pradi'pa, one of the standard works of this 
period given to Tantric method of treatment, 
prescribing calomel and cJiobchini (China 
root, Smilax China, Linn) for what is now 
termed for the first time Phiravgaroga or the 
disease of the Portuguese. According to 
FlUckiger and Hanbury “the use of this 
drug as a remedy for syphilis was made 
known to the Portuguese at Goa by Chinese 
traders about A. D. 1535.? Thus from an 
independent source we can arrive at the 
approximate date of Eas pradipa. This 
work also gives us a detailed process for the 
preparation of mineral acids by distillation 
which is here termed samkhadrAvaka (lit. 
a solvent for conch shells) and is described 
as “endowed with the property of dissolving 
metals.” It is thus evident that the use of 
mineral acids as a solvent for metals was 

unknown in India before this time.* A very 

■■■ 

* Vid$ Note on mineral acidsy rol, i. p. 186. 
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noteworthy oircuinstance in connection with 
this is that the Bhdvapi’akdsa, which is pos- 
terior to Basapradipa, is silent about sam- 
khadrdvaka, which had come to be prescribed 
by this time as a favorite remedy for indiges- 
tion and derangement of liver and spleen ; 
the solvents being borax, treacle, etc. — ( cf. 
vol. i, p. l30). In the Bhavaprakdsa among 
the acids we have only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences from argumentum ex silentiio, 
Basakaumudl is another compilation be- 
longing to this period and as far as its con- 
tents go it is comparable to Basapradipa in 
many respects ; both opium and mineral 
acids are prescribed. From the colophon in 
the Ohlcutta Sanskrit College Library MS. 
we gather that the author is a physician 
named Midhava. Curiously enough he is 
often confounded with the celebrated Mddha. 
vakara, the author of the Niddnasawgraha, 
who preceded the former by some 8 or 9 
hundred years. 
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The next work which should now claim 
our attention is the well known Bh^vapra- 
kasa of Bhivamisra. It is a voluminoiis 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as such ample citations are given from the 
Charaka, Susruta, Vngbhafa, Hdrita, Vrinda 
and Chakrap^/ti. But the Tantric remedies 
could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations ; but 
these have been borrowed chiehy from Rasa, 
pradipa, Rasendrachintdma?ii, /S4rngadhara 
and other standard works. Bhdvamisra has 
been scrupulously candid in his acknowledg- 
ments to the various authorities quoted by 
him. Phiraugaroga is mentioned as also its 
treatment with the help of calomel and cJiob. 
ehiui. The author lived about the time of the 
Emperor Akbar and evidently in that part of 
India which is now known as the United Pro- 
vinces and it is not to be wondered at that 
Mussulman influence is discernible in his book. 

We conclude our survey of this period 
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with the notice of a remarkable production 
entitled Dhdtukriy4 or ‘"operations with me- 
tals’’ ; it is in the shape of a dialogue be- 
tween Siva and pdrvati; in short, it pretends 
to be a part and parcel of the Rudraydmala 
Tantra.* The work cannot be placed earlier 
than in the I6th century A.D., as it contains 
reference to the country of the Phirangas 
and to Rdma, the Arabic name for Constan. 
tinople. For the first time we come across 
the very appropriate term ddhajala (lit. burn, 
ing water) coined to denote sulphuric acid. 
The information about the metals is of very 
meagre and poor description and it has been 
needlessly spun into an inordinate length. 
The author evidently cosiders it a pious 
fraud to make such statements as follow 
emanate from the mouth of Siva himself : — 
‘‘By using coins made of imitation gold one 
can carry on exchange . . . and thus enrich 

oneself.^’ 

♦ W«» have in hand traneoripts of two MSS.— one from 
the Library of the Mahddijd of Ulwar, the other named 
aomewhat differently, Dhdtumaiijari, from Benares. They 
agree very closely. 
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The curious reader who is referred to the 
translations of the selected portions of the 
text given elsewhere will not fail to recollect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu- 
merous recipes for “augmenting gold.” a 
Fraudulent attempts in the direction of 
palming off alloys of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes ( c/l 
extracts from RasAniava, Vol. i, p. 74 ). 

Arkaprakdsa or a treatise on the prepara- 
tion of medicinal tinctures and essences 
should also find a place here ; t its authorship 
is ascribed to Rdva^^a, the mythical king of 
Ceylon. The contents of the work, however, 
reveal its date. For instance, mercury, 
treated with S'amkhadrivaka, is prescribed 
as the remedy for “Phiraiigaroga” (syphilis). 
* Berthelot : ^'Colleotion des Alchimistes grecs’* ( trad. 

A 

p. 287 ), “La Chimie an Moyen Age/' T. i. p. 31. 

t There is a Caloatta edition published by Ganeta Chandra 
Ghosha; we have compared it with a MS. procured from 
the Sanslpit College* Benares. They agree remarkably 
well , 

F 
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Opium also is prescribed ; while the term 
yasada is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom- 
mended. Mahommedan influence is distinctly 
discernible in this hybrid production. The 
very title of the book is no doubt Sanskritised 
from the Persian arrak (essence). 

It is unnecessary to proceed further. We 
have before us the MSS. of Rasamaftjari by 
S41in4tha, of Basarahjana, of Gandhaka. 
kalpa (a Tantra), of Ras^iruava ( quite dis. 
tinct from the standard work bearing the 
same title), of Rasaratndkara (altogether diff. 
erent from that of Nityan4tha) and several 
others. As all of these repeat ad nauBeam 
the processes already described, we refrain 
from examining their contents here. 



Chai’Ter V. 


INDIGENOUS ORIGIN OF INDIAN 
ALCHEMY. 

The reader wlio has l)een able to follow us 
throughout with patience will not have been 
slow to recognise that alchemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a pha.se of religious activity — the out- 
come of purely indigenous traits — which has 
been discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale of Hindu 
institutions occurs in Rasaratnasamuch- 
chaya.* But the term Mlechchha used there 
is a generic one applied indiscriminately to 


* Vol. i, Sans . texts, p. 56 ; a raii. 

ant in tlie ^ooua edition has wbidi mnet be 

njected as both the Benares and Edsmtr MSS. aooept the 
former. 
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the /8akas,the Y avanas (Greeks or Bactrians), 
the Chinas (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli- 
gations to the Yavanas ; Vardhamihira for 
instance expresses his admiration for the pro. 
ficiency of the latter in the field of astro- 
nomy and would gladly learn at their feet.« 
In the Mahdbhdrata again we find the ser- 
vices of the Yavana architect, Purochana, 
requisitioned. We have not, however, come 
across a single passage, which may be con- 
strued into implying a hint to alchemists in 
the West. That the term Mlechchha in 
R.R.S. I’eally refers to the Kir^tas is evident 
from the colophon to Rasahridaya. t 

Those scholars who have hitherto main- 
tained that Indian alchemy is of exotic ori- 
gin, have, we are afraid, done so on a priori 


'(T’V tv WT#; r«if I 

t Sans, texts, p. 39 ; there the four castes (^aW) are 
distinctly mentioned and the kirdtas evidently included 
under the Mlechohhas. 
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hita, if anything, is a repertory of astrologi- 
cal notions. In vain do we look even there 
for any snch chance and solitary reference.* 
The alchemical literature of India is equally 
silent about it. t True it is there are two 
metals which are often designated as the sun 
and the moon respectively, namely copper 


* Chapter xvi of this work treats of **oouiitrie6, people 
aad things belonging to the domain of each planet/’ Among 
sundry other things ’Hhe Snn is the lord of gold and fire.” 
Thousand and one articles are said to be presided oyer by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, Rfihu and 
Ketu ; but nowhere is there any connection between the 
planets and the metals. ’ Vide Kern's trans., pp. 97 — 101. 

t The mythical origin of some metals is gi?en in the Purd* 
9»a8 • but no reference to the astral bodies is to be found. 
Thus silrei originated from the tears of the God 5iTa, copper 
from the semen of the Ood Kdrtikeya, lead from thc^ semen 
of the Snake God Yfisuki, iron from the different partb of the 
body of the demons caUed Lomilas ; and gold fron the 
semen of the God of fire. Some yague nnd remote con- 
nection only can be established between this sort of nomen. 
clature and that of the old Greoo-Sgyptian alchemists. 
According to the latter mercury is sometimes dasignated as 
the semen of Hermes ; whilst in the Tantras it is the semen 
of 5iya ( ). Vide “Intro, a I'Mnde de la chimie des 

anciens,” p. 11. 
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and silver.* But this has nothing to do 
with the planetary generation of these 
metals. In the imagery of the Sanskrit 
poet the crimson tint of the rising sun and 
the pale white lustre of the moon are com- 
parable to the colour of copper and silver 
respectively. 

The old Grreek writers repeatedly refer to 
the mystic relationship between the seven 
planets and the seven metals. In the Sans, 
krit literature, however, beginning with the 
Susruta and coming onwards to Basaratna- 
samuchchaya, we invariably find six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply as “arti- 
ficially made.” t It is only in the S&riiga- 
dhara and other later works that we find 
seven metals enumerated ; f but this author 

* and other synonyms are as a rale applied to 

copper but rarely to gold. 

t Vide VoU i, pp. 48, 72 and 127. 
t ( ^1^ ) brass being taken as the aditaonal metal ; tine 
was evidently nnknown to Sdrngadbara. 
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is guilty of a curious inconsistency, since in a 
subsequent part of his book he adds two more 
to the list and quietly lays down that there 
are nine metals, which derive their names 
from ths nine 'planets.* This may be read 
as a sort of vague and indistinct connection 
between the metals and the astral bodies. 

The Arabs who adopted many of the 
Greek doctrines of alchemy also represented 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 

• “KAwisya** (bell-metalj and “Vrittaloha'* or ‘‘Var- 
taloba" ( VoL i. p. 114 ) make up the number. B4hu 
and Ketu are the two mythical planets ; they are in reality 
the ascending and descending nodes in the ecliptic. Bdhu is 
supposed to cause the eclipse of the sun and the moon by 
swallowing it up. 

Sdrhgadhara stops here, but his prolix commentator, AJdhae- 
malla supplies the deficiency by making copper stand for 
the Sun, silver for the Moon, brass for the Mars, iron for 
Saturn, gold for Jupiter, tin for Venus, lead for Mer- 
cury and bell-metal and vartaloha for B&hu and Ketu 
respectively. 

It will also be noticed that lead is here represented by Mer- 
cury • but in the Hindu alchemy mercury always stands aa 
the visible manifestation of the God ^va, it bang generated 
irom his semen, hence the name given to it. 
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and the Jews that a knowledge of the Greek 
sciences including alchemy filtered to the 
European nations during the middle ages.* 
We have already seen that RAjputdna had 
been overrun and even occupied for a brief 
period by the Mussulman conquerors shortly 
before the time of Sdrilgadhara and it is 
reasonable to suppose that he had gleaned 
some astrological notions from that quarter. 

We now advert for a moment to the main 
question of the connection of the com- 
paratively modern and scientific phase of 
Hindu astronomy with the science of Alex- 
andria. Although it is admitted by all 
those who are entitled to speak with autho- 
rity on the subject that the Hindus borrowed 
from the Greeks and thus improved upon 
their older system, many points have yet to 
be cleared up. Professor Whitney who has 

* “C'est par I’interxnediaire des ecrits arabes et hfibreux 
que la plupart des connaissances scientifiques des Grecs en 
mathdmatiques, en astronomie, en physique et en medecine, 
ont transmises au njoyen age occidental ; lea ecrits Grecs 
pioprement dits n’ayant gudre dtd connus direotement avant 

la Benaissanoe.'* — *‘La chimie au Moyen Age,” T. i. p. 229. 
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carefully studied the subject is struck with 
the circumstance that the Sdryya and other 
Siddhuntas bear resemblance to the system of 
Hippai'chus rather than that in the Syn- 
taxis.* Tn other words the transmittance of 
astronomical knowledge must have taken 
place before the time of Ptolemy. Now the 
period of lively intercourse is precisely that 
covered by the age of Ptolemy and that of 
his followers, and yet the Indian astrono- 
mers seem to be unaware of his teachings.! 

^ Intro, to “Suryyasiddbdnta’’. We find from Ptolemy 
that the observations of Hipparchus extended from B. 0, 162 
to B. C. 127. Ptolemy flourished at Alexandria in the second 
century A. D-, under the reigns of Adrian and Marcus 
Aurelius. 

Tliis was also pointed out long ago by Colebrooke, e. g, 
“The whole cluster of astronomers mentioned by Brahma 
Gupta must be placed in the interval between the age of 
Hipparchus, and possibly that of Ptolemy.*' — Essays* 
pp. 411—412. 

t A'ryabha^fa composed his treatise “Laghvdryabha^^i- 
yam,** in 496 A. D., and Varihamihira his ‘Tawchasid- 
dhdntika" about 660 A. D. But these astronomers borrowed 
from the much older treatise entitled "Romakasiddhdnta^' 
ascribed to fi^risena, and Pauli ^asiddhdnta (vide Thibaut’ 
Intro, to Pauchasidhdntikd, xxvii— 'Zxxvi). 
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This mystery has never been elucidated ; 
Dr. Thibaut’s arguments are ingenious, but, 
we are afraid, by no means convincing.* 
Indeed in the purely mathematical sciences 
the Hindus far excelled the ^Ireeks of the 
Alexandrian school. A'ryabhaiia’s know, 
ledge of algebra was superior to that of 
Diophantus and as for arithmetic it is 
generally acknowledged to be of Indian 
origin.! 

The last word on the subject has yet to be 
said and it is doubtful if this dark recess will 
ever be illumined. In the meantime it would 
be better to hold our judgment in abeyance. 
At beat we can only launch into hypotheses 


* L. 0 ., pp. li and liii. 

t 0^— *Colebrooke : * ‘Admitting the Hindu and Alex- 

andrian authors to be nearly equally ancient, it must be 
conceded in favour of the Indian algebraist, that he was 
more advanced in the same/'— Essays, ii, 429. Again, ‘‘in 
the whole science he [ Diophantus ] is very far behind the 
Hindu writers," p, 438. 

Kaye has recently questioned the priority of the claims 
of the Hindus j Fide J. A. S, B. iii [N. S.], July, 1907. 
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or indulge in dogmatic assertions.* 

* One who approaches this subject should divest himself 
of prepossessions or the ‘^bias of patriotism** as Herbert 
Spencer puts it. A very agreeable feature in this contro- 
versy is that those who are most competent to speak with 
authority are extremely modesty nay diffident ^in giving ex< 
pression to their views. Woepcke in his masterly memoir 
**on the propagation of the Indian numeral symbols*’ 
says *'La solution parfaite de ces problems ne r§sulterait 
que d*uDe connaissance tellement complete des evenements 
et de leurs phases, qu*il faut k peu pr^s renoncer h jamais 
l*obtenir. D*un autre c6te, remplir les vides par des bypo- 
thdses arbitraires au preconcues serait livrer Thistoiie des 
sciences eux hasards et au dogmatisms des inspirations indi- 
viduellei*’ Asiatique** (1863). 

Lassen whose modesty is only equalled by his profound 
scholarship observes Es ware sehr wunsehenswerth, dafs 
ein mit der geburigen kenntnifs der Sanskritsprache aus- 
geriisteter Kenner der Mathematik und Astronomie es 
untemahme, aus diesen vorhandenen Hiilfsmitteln die 
Liicken unserer Kenntnifs auf diesem Gebiet des Indischen 
Alterthums aiiszufullen ; fur jetzt miifsen wir uns darauf 
beschrhnken, die hauptsachlichsten Ergebnifse der l^isherigeu 
Untersuchnngen znsammenzustellen." *'Indische Alterthums-^ 
kunde.” Vol. ii. p. 1160 ; ed. 1874. 
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SOME NOTED INDIAN ALCHEMISn s 
AND THEIR WORKS. 

Aufrecht in his notice of the MS. of Rasa- 
ratnasamuchchaya,* evidently from a mis- 
taken notion that the pursuit of chemistry 
was unknown in ancient India, goes some- 
what out of his way in asserting tliat the 
names of the 27 alchemists, mentioned in 
the beginning of that work,t are mostly 
apocryphal. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
existed in real flesh and blood and contri. 
buted not a little to the progress of chemical 
science. Thus we read in Rasaratn4kara of 
“chemical operations performed by Mdntia- 
vya” and also find Ratnaghosha taking part 
in a dialogue on certain processes, J Yaso- 
dhara, again, is the author of the compre. 
hensive work named RasaprakHsasudhdkara 

* OtUAogut CatalogoruM. ii. p. 116. 

f W*Vol.i,p.7r. 

I Eng- tnuw. pp. 6— & 
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which we have noticed at some length in the 
present volume. 'Yy&di is a prominent name 
lK}th as a grammarian as well as a chemist. 
The Gamdapurd/i-a quotes him as an autho- 
rity on gems.* 'Nandi, as we have already 
seen, is distinctly referred to by Somadeva as 
the inventor of the koshi/ti apparatus and of 
the process of sublimation, t 

There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
the efficacy of the metallic preparations 
which they introduced. Thus in Rasendra- 
ehintdmawi we come across the name of 
Siddha Lakshmisvara. The names of the 
sage Brahmajyoti, *Manthdnabhairava,'* \Sva- 
chchhandahhairava and "Gahandnandandtha 
have in this manner been rescued from obli- 
vion. Most of these were Buddhist monks. 

* ftRit • 

f Intro., It. 
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*’ Sivaddsa in his commentary on Chakrapdui 
quotes besides Patafijali, Bhavyadattadeva as 
an expert on iron preparations. We give be- 
low the names of some of the authors and 


their works over and above those already 
noticed. It is scarcely possible to submit an 
exhaustive list. 

Name of the Author. Name of the work. 


Anandanubhava 
Balabhadra 
Bhojadeva 
Chandrasena 
Charpa^a 
Dhanapati 
Garu(2adattasiddha 
Qorakshanatha 
( Unknown) 
(Unknown) 
Harihara 
Kahkali 
Kapall 
Ke.!ravadeva 
Mallari 
Narahari 
Ramaraja 
(Siddha) Bhaskara 
(Siddha) Prananatha 
iSrlnatba 
Trimallabhai^ta 
Vaidyaraja 
Yandimiara 
V^udeva 


Rasadipikfi. 

(Unknown). 
Easarajamrigahka. 
Easachandrodaya 
Charpa^asiddhilnta. 
Divyarasendrasara. 
RasaratnavalT. 
Gorakshasamhita. 
Bauddhasarvasva. 
Raseavarasiddhanta. 
Rasavisvadarpana, 
Rasakahkali 
Rasarajamahodadhi. 
Yogaratnakara. 
Rasakautuka. 
Easayogamuktavali. 
Rasaratnapradipa . 
Rasendrabhaskara. 
Rasadipa. 

Rasaratna. 

Rasadarpana. 

Rusakashayavaidyaka. 

Yogasudhanidhi. 

Rasasarve^vara. 




CiM tantric Period 

{(Jontinued). 

Chemistry in Basaratnakara 
of Nagarjana. 

[ In the rendering of Basaratnakara of Nagar- 
juna and other Sanskrit texts we have often given 
onij free translations. Such passages as are 
unnecessary repetitions or are not of sufficient 
interest to the general student of the history of 
Chemistry have been left out. ] 

CHAPTEB 1. 

I shall now speak of the purification of the 
important rasase (minerals). 

What wonder is it that rajavarta digested with 
the juice of Acacia »iri$a converts silver of the 
weight of one guiija into one hundred times its 
weight of gold of the lustre of the rising sun ? 1 


* Regarding rasas see Vol 1, p. 79. 
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What wonder is it that j^ellow sulphur, purified 
with the juice of Butea fro7idosa^ converts silver into 

fjold when roasted thrice over the fire of cowdung 
cakes f 2 

What wonder is it that calamine roasted 

thrice with copper converts the latter into 
gold */# 3 

♦ These laconic recipes all refer to the floating mass of traditions 
current at the time of the author on the transmutation of the 
base metals into gold. As they ate of a fragmentary and 
disjointed character, the meaning is not always clear. Recipe 3 
also occurs in Risarnava j vide Vol. i, pp. 70*71. Various 
ingenious methods were resorted to for debasing gold or making 
an alloy, which would mimic the appearance of this metal. 
Silver, copper, lead, zinc and mercury were often made into an 
amalgam, and the latter rendered compact and coloured yellow 
with the aid of orpiment. No wonder that the law-books prescribe 
several penalties on the fraudulent debasers of the precious 
metals. Thus according to Manu **t)ie king shall cause a gold* 
smith, who behaves dishonestly, the most nocuous of all the 
thorns, to be cut to pieces with razors.'* IX, 292. 

The reader who feels interest in this subject may consult 
Bertbelot’s '‘La Chimie au moyen age,'* t. l.pp. 3l et seg., where 
will be found several recipes for augmenting gold aurum 
j^lurimum facere^ or for the “fabrication of gold.*' One example 
may be cited here. “Take gold, copper and mercury, make an 
amalgam of the whole, afterwards add sulphur, orpiment, 
'*sandarac*' (a kind of resin; and the bile of the vulture The 
author of the recipe thus concludes ; — “Thou wilt now discover a 
secret, which is sacred and worthy of praise" (). c. p. 35). 
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What wonder is it that cinnabar digested 
several times with the milk of the ewe and the 
acids* imparts to silver the lustre of gold glowing 
as saffron f 4 

Digestion [of minerals] is to be effected 
in the decoction of Dolichon nnijlorus^ Paspalum 
scrobiculatum, tlie urine of man and the acid juices 
of [the fruit of] ratau (Calamus roiang) and after- 
wards with the addition of the alkalies (soda, borax 
&c.) The operation of roasting is to be performed 
thrice. — Cf. the process of Rasaratnasamuchchaya 
(R. R. S.)> Bk. ii, 07-68 in Vo). J, p. 83. 

What wonder is it that the pyrites macerated 
in the juice of Musa sapientuvi and in castor oil and 
clarified butter, and placed inside the bulb of Arum 
campannlaium and roasted [in a closed crucible] under- 
goes perfect puriticatiou ? t 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, become 
purified. Gold being smeared with the 5 earths, 
the ashes and salts | and roasted, undergoes 
purification. 12. 

* Vegetable acids are meant here. Vide Vol, i, p. 128. 

t Here extraction of copper from the pyrites is no doubt meant. 

Cf. R. R. S. Bk. ii, 89-90 ; vide Vol. i, p. 84. 

X Cf. R. R. S. Bk. X, 71, 85 ; vide Vol. i. pp. 128-129. 
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Silver alloyed with lead and fused with ashes 
becomes purified.^ 13 

Lo I it is not to be wondered at that copper, 
melted with the alkali derived from the eartht 
and the milk of the ewe^ clarified batter and 
one-sixteenth of its weight of oil, will become pure 
like the crescent of the moon. 14. 

Verses 28-25 : Extraction of the essence of 
vaikranta : exactly the same as in B. R. S. Bk. ii^ 
71-72. ride Vol. i, pp. 83-84. 

Verses 26-30 : Have reference to the extraction^ 
of copper from makshika and tapya (varieties of the 
pyrites). They agree in all essentials with Rasaraava, 
Ch. VII, 12-13. Fide Vol. i. p. 70 

Verses 31-32 : Extraction of zinc from cala- 
mine. Cf. R. R. 8. Bk. ii, 163-164. Fide Vol. i^ 

p. 88. 

Verses 85-36 : Exactly the same as in R. B. & 
Bk. ii, 108-104. Vide Vol. i. p. 85. 

Verse 87 : Essence of darada, i. e. extraction of 
mercury from cinnabar by distillation. Cf. R. R. S. 
Bk. i, 89*90. Vide Vol. i, p. 78. 


* Refers to oupellation. Cl. Rasimavain Yol.l, p. 68. foot- 
note (1). 

t may refer to natron or to saltpetre. 
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Verses 50*51 : DissolatioD of gems (pearls &c.) 
by digestion in vegetable acids, e. g» sour gruel 
(impure vinegar) and the juice of certain acid 
plants. 

• « • a 

Here ends Chapter Second of Rasaratnakara by 
Nagarjuna on the hilli'ng of diamond and the metals, 
extraction of the essence of minerals and liquefaction 
of mica. 


CHAPTBE III, 

I shall now explain [the process of] fixation of 
mercury. The king of rasas (mercury), rubbed with 
the juice of lime, sal-ammoniac, the acids, the alka* 
lies, the 5 salts, Piper nigrum^ P. longnm, the dried 
root of ginger, the juice of Moringa pter,^ the tuber 
of Amorpkophallns campanulatne^ can readily amalga- 
mate itseli with the 8 metals. 1 


Prajnaparamita (perfection of wisdom) appeared 
before Nagarjuna at midnight in a dream and re- 
vealed to him the ingredients of a recipe (consisting 
of steel, copper, mica, pyrites, &c.) 4 

Mercury is to be rubbed with its equal weight of 
gold and then [the amalgam] farther admixed with 
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sulphur, borax &c. The mixture is then to be trans- 
ferred to a crucible and its lid put on and then sub* 
mitted to gentle roasting. By partaking of this 
elixir (t e, the sublimate) the devotee acquires a body 
not liable to decay. 80-32 

I shall now describe the Garbha yantra;».4t 
62-65 

Recipe for Kajjali or lethiops mineral.t i'f4-86 
# * * * 

Having made salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the 
Kaksliapu^a tantra;^ | for the benefit of suffering 
humanity. 

[The most important part, from an historical 
point of view, is the dialogue between Nagarjuna, 
King Salivahana and Ratnaghosha.] 

Nagarjuna, whose end (salvation) had been 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount iS'rimila, 
before him stood Ratnaghosha with folded arms, 

* The same as in Ras^rnava. Yol. i, p. C6. 

t The process is practically the same as in Chakrapdfii ; 
tdJe Vol. i, p. 58. 

J There is extant a Tantra, which goes by this name, the 
reputed author of which is Nagarjuna. 
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sajiDg : **Be pleased to communicate to me 

knowledge on chemical operations/* 

Nagarjiina said : — 

Well done \ well done f I am pleased with your 
devotion and shall convey to you all that you want 
to know, namely remedies for warding off wi inkles, 
grey hair and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). * 

in * * * 

For the benefit of living beings 1 went through 
all manner of penances for 1*2 tedious years and 
worshipped the goddess Yakshiwi presiding over 

the Ficfis religiom^. Then I heard an oracle. 

Nagarjuna said : — 

0 Goddess j if thou art propitiated, be pleased 
to communicate to me the rare knowledge of the 
fixation of mercury, 

% % % * 

Salivahana said 

1 have dedicated to thee, O Goddess t treasures 
of gold and gems, now I await thy instructions. 

• This was a favourite metaphor with the alchemists. Cf. 

Vol. i. Intro. Ixxvi, 
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The Goddess said • 

Well done j well done 1 O wise ruler j I shall 
spieak to you of chemical operations performed by 
Mawrfavya.* * * § ... ... A disciple should 

1)6 intelligent, devoted to work, sinless, and master 
of his passions, f 

The apparatus known as kosh^Ai, mouth blow- 
pipe, cow-dung, substantial wood (as fuel), a pair 
of bellows, iron plates, # * * 

having collected all these, chemical operations are 

to be performed.! 

« « * 

Ratnagliosba said : — 

Having prepared with great care “the powder 
of projection, which transforms a ten million times 
its weight of the base metal into gold, § * * # 

Nagarjuna said : — 

I shall convey to you what has been experi- 
mented upon by Sakawia. Tf 

• A well-known alchemist ; one of the 27 adepts mentioned 
in the opening lines of R, R. S. Vide Vol. i, p. 7^. 

t Cf. “Initiation into discipleship'* in V»»l. i, p. 115. 

J Cf. Rasarnava in Vol. i, pp. 64-66. 

§ — the term has technical meaning. Cf. 

Vol. i. p. 120. 

% We are unfamiliar with this name, probably the reading 
is corrupt. 
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Tests for killed mercary. 

The first two couplets are almost the same as in 
Rasar^ava. Cf. Vol. p. 74. 

When the quicksilver, which haff acquired the 
colour and the lustre of the risintjf sun, stands the 
test of fire (i. e. is not readily volatilised), then 
it is to he regarded as Jixed^ 

Here follows a list of apparatus borrowed from 
Rasendramangala — Detailed account of most of 
these will be found in R. R. S. Bk. ix. Vide 
Vol. i, p. 67, 


Chemistry in Rasahridaya 
of Bhiksbn Govinda. 

Quicksilver digested with sour gruel and then 
subjected to distillation is freed from [the im- 
purities of] lead and tin. 1 

Much the same as above. 2 « 

Description of the apparatus for purification 
of mercury by sublimation and distillation : it 
agrees almost literally with that ^iven in R. R« S. 
Bk, ix, 6 8, Vide Vol, i, p. 121. 


Hindu Chemistry-~43 
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Pa/ala vii. 

Ingredients for making a vi^/a for killing 
metals. Cf. Rasarf 2 ava, IX, 2-3. Vide Vol. i, p. 72. 

Preparation of mild alkali from the ashes of 
plants ; — 

The process must be considered as a poor one. 
compared to the elaborate description in Susruta. 
Cf. VoL i, p. 32. 

Pa^ala viii. 

* * • Alum, blue vitriol : - all these 

severally or collectively are favourable for impart- 
ing colour to quicksilver. ♦ 

Experts [on the properties] of metals are of 
opinion that tin gives strength, tikshna colour, lead 
unctuousness, copper all these qualities [to mer- 
cury.] 

Couplets (in p. 29, Sans, texts) ; The purport 
seems to be that when mercury is rubbed with cer- 
tain sulphides, tf. y. orpiment, pyrites &e., and sub- 


• The text is not very intelligible. The other ingredients 
mentioned are tikebna and kanta, these being varieties of iron ; 
but iron will not amalgamate with mercury. TiksbTta may also 
mean a kind of saline earth. The old alchemists racked their 
brains in devising ineenious processes for robbing mercury of its 
iloiditv and imparting to it various colours Cf. Rasdraava, 
IX, 2-3, XI, 197-1915. VideYol i. p. 74 and also ‘The Hindu 
method of manufacturing calomel.*' — Idid, p. 250. 
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limed, it assumes the colour of lac or Goccinella 
insect (a poetical and figurative way of expression 
for red colour) in the shape of the red crystalline 
sulphide. 

Pa^ala ix. 

Yaikranta, kanta, sasyaka, makshika, vimala, 
adri, darada, rasaka these are the 8 rasas* 
and their essences are well suited for chemical 
operations. 

Sulphur, gairika, kshiti, khechara (mica), 
aiijana, kankush^^a these are the uparasa^*. 
Cf. Vol. i, p, 89. 

Oold and silver are the nolle metals. 

Copper, brass, tikshwa and kanta (varieties of 
iron) are the essential or substantial metals ; lead 
and tin emit foetid odours. Cf. Vol. i, p. 113, foot- 
note (1). 

The six salts are :—Sauy arch ala, saindhava, 
chulika (sal-ammoniac), samudra, romaka and vi(fa. 
The alkalies are : — Sarjikaksbara, yavakshara and 
borax. (FideYoX, i, Index of subjects.) 

Fa^ala xi. 

A cupel made of boneash (goat's) and lined 
internally with borax &c. 

* Cf. Vol. i, pp. 79.81. 
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Colophon living an account of the author : — 

Madanaratha, Kin^ of Kirata, teacher of 
mercurial lore, in whom the Goddess of the science 
of mercury and minerals (Chemistry), the source 
of all good, has taken her abode for the benefit of 
mankind, who can restore to the disfigured patient, 
afflicted with leprosy, the healthy comeliness and 
lustre of youth : 

Bhikshu Govinda, well versed in chemical 
operations and loaded with honours by the King 
of Kirata, composed this tantra entitled ‘‘Rasahri- 
daya/* 

This tantra is written by Govinda, the grandson 
of Mangalavishnu and son of Sumanovisbwu 
May Tathagata pronounce his blessings. 


Chemistry in Kakachandesvari- 
mata Tantra. 


Fa^ala i. 

The first pa^ala gives the origin (mythical) of the 
tantra. 


Pa^ala ii. 

Kakacha»(i^esvari said - 


• # Please, give a brief account of the 
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Chemistry of the metals, the killing of mercury and 
minerals and the fusion of the gems. 3 4 

Sri Bhairava said : — 

* * • Mercury rubbed with the ingredi- 

ents of the virfa (see Vol. i, p. 72) and roasted 
in a closed crucible, is killed instantly. That mer- 
cury now acquires the power of converting a base 
metal into 1,000 times its weight of gold* 18-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and the 
milky juice of Caloiropis gig,, and roasted in a 
crucible, turns into gold. 18-20 

Earth for making crucibles. 21-22 Cf. Vol. i, 
pp. 67*68. 

Transmutation of iron into gold .—process not 
clear. 25-32 

Pa/ala iii. 

Liquefaction of mica .— 

Thin plates of mica are to be smeared with the 
8 alkalies and borax and strongly heated in a 
crucible. The whole mass fuses,* * ♦ 29-30 


* Refractory ailicates are treated similarly at the present day 

with the **fa$ioD mixture.’’ 
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Chemistry in Hasendrachndamani 
of Somadeva. 

Sans, iexts^p, 61. 

Tests for killed iron (rouge). 

As R. R. S. has borrowed these from the pre- 
•sent work, it is unnecessary to repeat them here. 
Vide Vol. i, pp. 118-119. 

Satis, iextSy pp, 52-58. 

Take lead of the weight of 30 palas and rub 
it with the milky juice of Calotropis gig, and calcine 
it till its weight is reduced to a karsha : this resi- 
due, even if it be calcined a thousand times, will 
not undergo further decay (i.e. diminution id weight). 
Metallurgists call this residue derived from lead 
Chapala.* 

Tin also similarly treated will yield a cha- 
pala, which, on merely being touched with the 
hand, kills (fixes) mercury. This mercury is rep 
commended for metallurgical and not for chemical 
purposes. 

* Possibly it refers to lead derived from argentiferous 
galena. The lead, being cupelled off in the shape of litharge, 
will leave a button of silver, which will not undergo oxidation. 
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Sans, texts, pp, 63- 4. 

[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 
thereof. The quantitative measurements are of parti- 
cular interest.] 

1 pala of tin should be taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc ;♦ it is then to be digested 
with the decoction of certain heibs and plants and 
warm vinegar and once more rubbed wilh pala 
of blue vitriol t and the juice of Abrus precato- 
rius. The mass is then to be divided into small 
})ilJs ; these should then be put into a crucible with 
the lid on and the fire to be urged by means of 
bellows. The essence is then to be taken out of 
the crucible. This essence oE the weight of 10 
Sdnas is then to be enclosed in a mixture of ashes 
and salts and roasted. This essence of the weight of 
2 nishkas is then to be fused with 80 times its weight 
of lead ♦ * * This v'essenee) is also termed 

chapala. Cfc “the gold-like alloy*’ in Vul. i, 
pp. 74 75. 
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Sans* fexis,p, 55, 

When quicksilver has been deprived of its physi- 
cal properties (lustrCi fluidity &c.) it is known as 
nash^apish^a. Cf. Yol i, p. 74. 

Somadeva will now give a* brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which has been reproduced verhaiim in E. R. S. Vide 
Vol. i, pp, 121 et seq) 

« ft » 

Urddhvapatana apparatus as described by Nandin. 
Cf. Vol. i, pp, 124-125. 

Eosh^^i apparatus as described by Nandin. Cf. 
Vol. i, p. 69. 

Chemistry in Basaprakasa- 
sndhakara of Tasodhara* 

San9, texts, p, 67, 

Preparation of karpurarasa (lit. camphor of 
mercury, i. e, calomel) : practically the same process 
as given in Vol. i, pp. 250-51. 

[Note. Calomel is prescribed here only as an 
aphrodisiac and a specific for leprosy but not as a 
remedy for syphilis.] 
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Sana, texta^pp 59-61. 

Rasaka (calamiDe) : lhe> author of B. B. S. has 
evidentlj borrowed his description of this mineral 
from the present work. Cf, Vol. i, p. 87. 

Extraction of zinc from calamine : 

( The process agrees almost word for word 
with what is given in B. B. S. The essence poss-* 
essing the lustre of lead runs out of the cruci- 
ble.«) 

Sana, texta, pp. 61-62. 

Saurash^il or tuvar! (alum'earth) almost identi- 
cal with B. R. S. Cf. Yol. i, p. 91. 

# # « The essence extracted from the alums 
{i. e. oil of vitriol) is to be used for operations 
with metals and not as medicine. 

Sans, texta^ pp. 62 65. 

[ Descriptions of various kinds of pits for 
calcining and roasting purposes are given ; as also 
their dimensions with the number of cowdung- 
cakes to be used as fuel &e. Cf. the typical roast* 
ing pit in Vol. i» p. 127.] 

• « • # 

Here ends Chapter X of Rasaprakasasudhakara 
by Yasodhara, son of Fadmanabha. 

* In R. B. S. W6 have ‘*the aseence posseBsing the luatre of tin/ 

2 
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Sana. UxU^ pp, 65-66. 

Hemakria or process for the fabrication 
of ^old : “I shall now speak of some curiosities of 
metals, partly from my own experience and partly 
from the classics on the subject. Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with 
the milky juice of Euphorli^ neriifolivL for 7 cays 
together and then to be digested another 3 days. 
Melted copper or silver or lead, being alloyed with 
the aforesaid mixture, acquires the power of con- 
verting 100 times its weight of base metal into 
gold.”# Cf. an<e, p, 2. 

Cliezuistry in Basacbintamaui Of 
Madanantadeva. 

Saw. texts, p. 68. 

Svetabhasma : Cf , 1 6 and also Vol, i, 

pp. 250-51. 

Sans, texts, pp. 69-70. 

Two processes for the fabrication of gold : — 
much the same as already quoted from Yasodhara. 

Process for the fabrication of silver 

Take 1 part of bell-metal, 2 parts of silver, 4 
parts of steel (f) # # these to be fused with 

* and technical terms ; for the meaning 

af vid^ Vol i, p. 120. 
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tin and borax ; — by this process will be made silver 
which will pass current for commercial purposes. 
SeLUi. tewta^ p. 71. 

Extraction of zinc from calamine : — 

The process is much the same as given above 
(p. 17), whith this difference that, whereas Yaso- 
dhara hits off t)ie completion of reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white fumes begin to 
appear. The crucible is then to be held in an 
inclined position so that the lead*like essence of 
calamine drops on the ground. 

Chemistry in Rasakalpa (Rndra - 
yamala Tautra.) 

Bowing (o Siva, the lord of mercury, and also 
the feet of Ghati(2ika, I write this Rasakalpa, the 
depository of mercurial lore. 

CHAPTER 1. 

Tests for killed mercury : — 

Killed mercury is that which is devoid of 
(metallic) lustre, not so ponderous, white,* des^ 

• The author previously refers to the red, black, white aud 
even yellow ash (calx) of mercury ; it is not clear why he should 
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troyer of metals^ divested of fluidity and non-vola- 
tile when stirred over a fire. 40 Cf. tests in 
Basartiava in Vol. i, p. 74 ; as also in Basaratnakara, 
ante, p. 9. 

Purified mercury should be preserved in the 
hollow of a tooth or gem or bamboo. 42 

CHAPTER II. 

Gold, silver, copper, tin, lead and iron — these 
are the 6 metals ; vartaloha, &c., (Vol, i, p. 114) 
are simply alloys, 1 

Honest readers f I beseech you with folded 
arms to favour my book with your merciful 
glance. 

The maharasas are 8 in number ; e. g. mer- 
cury, cinnabar, sasyaka, rasaka, &c the 

rasas are mica, green vitriol and rajavarta, 

&c sulphur, orpiment and realgar, &c. 

are the uparasas as regarded by learned teachers. 
Cf. Vol. i, pp. 79 and 89. 

There are 4 kinds of sulphur; — white, black, 
yellow and red. Cf. Vol. i, p, 90. 

» • ♦ « 

here restrict himself to the white variety only. Chloride or 
sulphide of mercuiy^wben treated with a metal and heated, kills 
(t. e. parts with its chlorine or sulphur to) the latter and in that 
sense it is a destroyer of metals wtirUT 
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The saurashtris (alums) are of various kinds ; 
the kasisas (vitriols) are of 3 kinds, — namely, 
kasisa proper, pushpa kasisa and hlrakasisa.* Cf. 
Vol. i, p, 91. 

Gairika is stated to be of 2 varieties,— the one 
of golden hue, the other red ; Kankush^^a and 
other rasas are also described by certain teachers ; 
but these, however, are not referred to here, as we 
are treading in the footsteps of sages of old.i 
S&na. texts, pp. 75-78 

For the purification of mercury this process 
is recommended by Svachchhandabhairava and 
Govinda. 

Chulikalavana (Sal-ammoniac), sulphur and the 
asli of ginger, &c., digested one hundred times 

with cow’s urine, make a virfa for killing 

gold. Cf, Vol. i, p. 72. 

This process for killing [metals] was revealed 
by Siva and has been transmitted by successive 
schools of adepts. 


• Hirdkasa is the name by which fi^reen vitriol is known 
throughout India; Royle supposes that this word is derived from 
the Persian hura green, and Sans, kisfsa, (Antiq. Hindu Med.) 
There is no necessity for looking upon hirdkasa asa hybrid term, 
seeing that it occurs in the present work in which Mahommedan 
influence is nowhere traceable. 

t Evidently Oharaka and Susruta, who mention only a few 
^imnonly occurring minerals. Vide Vol. i, pp. 29 and 44, 
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Extraction o{ the essence of copper pyrites. Cf. 
Vol. i, pp, 70 and 84. 

Extraction of zinc from calamine : — 

The process is practically the same as given in 
R. B. S, Cf. Vol. i, pp, 87 88. 

1 have performed the [ aforesaid ] experiments- 
with my own hands and have seen them with my 
own eyes. They are not recorded from mere 
hearsay or from the dictation of a teacher. These 
are being promulgated for the benefit of mankind. 

Cbemtetry In Basar^falakshmi of 
VlslmiideTa* 

Sans, iexis^pp, 79-82. 

Give an account of the common rasas and 
uparasas. Cf. Vol. i, p. 79. 

Chemistry In B asanakshatramallka 
of Mathanasimhay physician 
to the King of Malwa. 

There are several prescriptions given in which 
mineral preparations play a conspicuous part. We 
have quoted only two ; in the firsts among other 
ingredients opium occurs ; in the second, ^he 
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SvachchhaDdabhairaYara6a, probably named after the 
celebrated alchemist, we have the caleen of tin, iron 
and mercury along with other drugs. 


Chemistry in Basaratnakara of 
Nityanatha. 

8am. texU^ pp. 84-86. 

Test for hilled mercury : — 

When the substance, being heated over a fire of 
paddy husks, does not further decrease in weight, 
it should be considered as reduced to a calx. 

Purified mercury should be stored in the hollow 
of a tooth or horn or bamboo. 

Directions for making factitious cinnabar (Ma» 
karadhvaja), Cf. Vol. i, p. 132 (footnote). 


Chemistry in Dhatnratnamala. 

In the beginning the author after salutation 
says : '‘I shall speak of silver, gold, copper, lead, 
tin and iron as also of calamine, mica, pearls, 
coral, orpimint, realgar, the pyrites, mercury and 
diamond,*- in fact, the properties of all the metals 
and minerals and the mode of their incineration.” 

Killing of silver. Cf. Vol. i, p. 107. 
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Chemistry In BasapradfpsM 

Description for preparing mineral acids by dis- 
tillation :>>-*'i9ankhadravarasa or liquid for dis- 
solving conchshells, — practically the same as given 
under ^‘mineral acids” in Yol. i, p. 186. The last 
line says ; ^^Cowrie- shells and metals dropped 
into the liquid are at once dissolved 

Preparation of calomel and treatment of **phiran- 
garoga” (syphilis) with its application. Cf. Vol. i, 
p. 252. 

Chemistry in Dhatnkriya or Dha- 
tnmanjari (Kndrayamala tantra.) 

Sana, iexta^ pp, 98 et seq, 

Tin^ iron and copper are to be classed among the 
superior metals. 

In general a metal being alloyed with silver is 
improved in quality. Sattvaja metal {i,e, an alloy 
of tin^ and copper, vide below couplet 15) is of 
middle quality. 12-14 

Synonyms of the different metals. 39-49 

Synonyms of zinc : Jasatva, Yasadayaka,* 
rupyabhrata {lit. brother to silver), charmaka, 
kharpara, rasaka, &c« 50-51 

* Tasada ia the name oommonlj given to the metal 
extracted from calamine, Vide Yol. i, p. 166 
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Pittala is an alloy of copper and i^nc. 63 

Kamsjal ^ is an alloy of tin and copper. 65 

Zinc being amalgamated with mercury gives rise 
to rasaka. 68 

[N.B . — Rasaka and kkarpara are the names gen- 
erally applied to the mineral calamine {vide Vol. i, 
p. 158), but here they stand for the metal (zinc) or 
its amalgam.] 

Lead being killed with the aid of gentle heat 
gives rise to minium (red lead). 69 

Copper in combination with the ‘'burning water’^ 
gives rise to tuttha (green vitriol). — Thus manifold 
operations are performed with the aid of mantras 
and apparatus : all these belong to the province of 
Chemistry, 70*71 

Synonyms of haritala (orpiment) : Orpiment is a 
consumer of mercury and also a clipper of its 
wings.* 79 

Synonyms of realgar, cinnabar, mica, &c. 81-89 

Synonyms of pearls, coral, tortoise-shell, conch- 

* The sulphide of arsenic on being rubbed with mercury and 
gently heated converts the latter itself into t])e sulphide. The 
mercury is thereby hilled and fixed i. e, deprived of its volatility 
<ol]pped of its wings— the Hindu alchemist’s favourite figure). 
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shell, tusk of elephants, the fail of the peacock. 
90-108 

Localities for difEerent metals. 113-121 
[The information is very commonplace .j 
Localities for copper specified : Nepal, Kama- 
rupa (the eastern portion of Assam), Ban^ala, t the 
country of the Mlechchhas, Buma and the country 
of the Phirangas, &c. 143-145 

Localities for zinc : Kamboja, Ruma, Baikh, &c. 
146 

Metals in combination with mercury and sulphur 
become fit for administration as medicine. 153 
♦ * * # 

Process of roasting a substance in a stout glass- 
vessel using goat-and-cow-dung- cakes and husks of 
paddy grains as fuel. 9 10 

One part of gold and four parts of zinc are to 
be melted together and the alloy roasted in a closed 
crucible . . . the process repeated with the 
addition of alkalies ; . . . gold of a reddish 
yellow colour will thus be generated. 11-17 

• All these ha7e been placed under the category of 
inferior dhitu. Though the term dhdtu generally means a 
inetab it is often applied to a mineral ; here, however, it covers 
a much wider field. 

t This is the name given to Bengal in many Tantras* 
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A process for making faotitioas cinnabar by 
pouring mercury into i<s own weight of molten 
sulphur and then adding three-fourths its weight 
of orpiment . , . . The mass to be rubbed in a 
mortar and subjected to sublimation. 23-30 

By using the angmenUi* gold as a means of 
exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. This 
[fraudulent substitute for] silver can be used 
for purposes of exchange, and one can thus amass 
wealth. 85-86 

Pure gold is to be alloyed with one hundred times 
its weight of copper and this [imitation] gold wilt 
resemble native gold. 88 

Lead and copper being alloyed together will give 
rise to gold. 97-98 

Colophon : Here ends the Chapter on the ex- 
tolling of gold in Budra-yamala. 


* Cf. footnote, p. 2. 
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shell, tusk of elephants, the tail of the peacock. 
90-108 

Localities for different metals. 113-121 
[The information js very commonplace .j 
Localities for copper specified : Nepal, Eama- 
rupa (the eastern portion of Assam), Bangala, t the 
country of the Mlechchhas, Ruma and the country 
of the Phiran^as, &o. 148-145 

Localities for zinc : Kamboja, Ruma, Balkh, &c. 
146 

Metals in combination with mercury and sulphur 
become fit for administration as medicine. 153 
♦ * • * 

Process of roasting a substance in a stout glass- 
vessel using goat-and-cow-dung- cakes and husks of 
paddy grains as fuel. 9 10 

One part of gold and four parts of zinc are to 
he melted together and the alloy roasted in a closed 
crucible • • • the process repeated with the 
addition of alkalies ; . . . gold of a reddish 
yellow colour will thus be generated. 11-17 

* All these have been placed under the category of 
inferior dhttu. Though the term dhdtu generally means a 
metal, it is often applied to a mineral ; here, however, it covers 
a much wider field. 

t This is the name given to Bengal in many Tantras. 
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A process for makiog factitious cinnabar by 
pouring mercury into its own weight of molten 
eulphur and then adding three*fourtbs its weight 
of orpiment . , . . The mass to be rubbed in a 
mortar and subjected to sublimation. 23-30 

By using the avgmenUd* gold as a means of 
exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. This 
[fraudulent substitute for] silver can be used 
for purposes of exchange, and one can thus amass 
wealth. 85-86 

Pure gold is to be alloyed with one hundred times 
its weight of copper and this [imitation] gold will 
resemble native gold. 88 

Lead and copper being alloyed together will give 
rise to gold. 97-98 

Colophon : Here ends the Chapter on the ex- 
tolling of gold in Budra-yamala. 


* Cf . footnote, p. 2. 
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Chemistry in Snvarnatantra 
or Svarnatantra. 

Tbe origin of the tantra is explained in the open- 
ing lines. Para^urama having given astray his 
worldly possessions to Ka^yapa is rendered destitute, 
and thus has to invoke the aid of the God fi^iva for 
his very maintenance. 

fi'iva said : Listen \ I shall now reveal to you 
the most wonderful mysteries of Svarnatantra. 1-10 

A kind of oil is exuded from the bulbous root of a 
plant • all around it within a radius of ten cubits oily 
water is exuded and a venomous snake lives under it. 
If you want to test the properties of tbe bulb, you 
should thrust a needle into it| and the needle at once 
dissolves. Having procured this bulb, rub it with 
mercury in a mortar and add the oil and subject the 
mixture to heat in a crucible. Tbe mercury is at 
once killed and acquires tbe property of converting 
one hundred thousand times its own weight of the 
base metal into gold.* 14 18 

Pore orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility. The 8 metals in the molten state 
being treated with this prepared orpiment acquire 


* 
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the power of transmutation. When the above oil is 
thrown into molten copper, it is turned into gold of 
beautiful lustre. Tin and bell-metal similarly treated 
are turned into silver, and copper, iron, brass and 
silver into gold. 19-24- 

5ankhadravaka {aqua regia, see ante p. 24) is 

spoken of as an universal solvent 

This solvent with mercury is to be placed in a 
glazed crucible and subjected to heat ; the mer- 
cury, thus killed y can convert the 8 metals into gold. 
By partaking of this mercury one becomes immortal ; 
even his urine and faeces can convert copper into 
gold.* 1-10 

* This sort of belief was prevalent also at the time of the 
eom position of Basir/iava. 



Kiowiedge of 6eM$. 

A few words on gems may not be considered 
beyond the scope of the present work especially 
as the subject has already drawn the attention 
of some European scholars.* We shall* however, 
limit ourselves, as I far as possible, purely to the 
physical and chemical properties of the precious 
stones. 

It has already been seen that among the 64 
branches oC arts and sciences recognised in the 
ancient ^Kamasutra’ of Vntsyayana occur the fol- 
lowing : — (a) the testing [of the genuineness or 
otherwise] of gold and the gems ; (b) knowledge 
of the colouring of gems, as also of mines and 
quarries.f Varahamihira (d, 587 A. D.) in bis 
“Vnhat Saiwhita’^ also conveys much useful infor- 
mation on this subject, but as he in his turn refers 


* Garbe in his “Indischen Mineralien’* (Leipzig, 1882) gives 
the text and the translation of Ch. xiiiof Narahari's “Rdjani- 
ghan^n’* ; this work, however, is comparatively modern. Much 
useful information on the subject with bibliographical referen- 
oes will be found in Professor Yogesa Chandra Bay's tieatise in 
Bengali entitled **RAtnapaTikshli.'* 

t Vide Vol. i, p. 191. 
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to experts who preceded him,* it may safely be 
concluded that long before this time it received 
adequate attention. 

The Oaruiapurana under the headings of 
Ratnapariksha (examination of the gems) de- 
votes several chapters to a detailed and fairly 
exhaustive description of the gems. This Pura/ta 
like so many of its class discusses on a variety of 
topics, mundane and spiritual ; in short, it may be 
looked upon as a sort of muUum in parvo. 

From time immemorial the gems have been 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for warding 
off perils and the malignant influences of the 
planets and for securing luck and longevity. 
Hetice it is that particular attention is paid to the 
testing of gems, as their virtue increases in pro- 
portion as they are faultless and flawless. 

The typical characters which were most relied 
upon for differentiating one species of a gem from 
another were (1) the relative weight, (2) hardness, 
(3) lustre, transparency and colour, (4) fusibility, 
especially when heated in combination with the 
alkalies. It will be noticed that even the lapidaries 


« 
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and the mineralogists of the present day have to 
depend largely upon these properties in the classi- 
fication of the doneSn We shall now proceed 
to say a few words under each of the above charac- 
ters following in the main the authority of Garuda- 
pura^a. 

1. Relative weight. We have purposely used 
the^^e terms as ccyitradistinguished from "specific 
gravity*’ : as the latter connotes peculiar associa- 
tions. The principle of Archemedes being evi- 
dently unknown among the Hindus, the measure- 
ment of volume could only be roughly approximate. 
To cite some illustrations. A stone may be of the^ 
same species as, and equal in voltime to, a padma- 
raga (oriental ruby), but will differ in weight from 
the latter,* 

Empirical and arbitrary scales of weight were 
adopted as standards. A ruby occup;^ing the 
volume of a gunja* { abrus precatorins ) may bo 
equal in weight to 10. 7 and 3 gunjas respectively. 
A ruby of the volume of a mgalakola ( a kind of 
jujube) should weigh 12, 8 and 7 gufitjas res* 
pectively. Again, a ruby of the volume of an 
amalaki ( phyllanthui emilica) should weigh SO. 20 


Oaruda^ 
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and 16 mashas respectively. In each case the gem 
which is of greater weight is superior in quality and 
the v^)ue thereof is enhanced in proportion.t 

In the case of precious metals, however, adultera- 
tion was detected by an ingenious device, which 
may be regarded as a near approach to the princi- 
ple of Archemedes. Suppose it is intended to 
test the purity of a specimen of gold. All that 
one has to do is to draw a wire of this gold and 
another of the standard gold through the self-same 
orifice [of corundum]. As these wires are of equal 

* We jjive below the etandard weights as current at the 
time of Var^hamihira. 

8 White mustards ... =: 1 tanc^ula (a grain of paddy) 

4 Tandulas ... =* 1 guuja {ahrut precatorius) 

5 Gunjas .. = 1 Mdshd 

16 M&shds .. = t Karsha or suvarna or tolaka 

4 Earsbas ... » 1 pala 

The standard of weight has always varied in different times 
in different parts of India. 10 gunjas weigh about 18 grains. 
The seeds often vary in size. 

t Garuc^a lays special stress on the high specific gravity (=a4'0) 
of a genume ruby. wWc? 

While high specific gravity is indicative of the excellence of the 
gems in general, in the case of diamond it is just the reverse. 

It is not easy to account for this qualifying clause, seeing that 
diamond has a sp. gr. of 3*5. 

3 
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diameters* equal lengths will have equal weights, 
provided the sample is pure.* 

2. Hardness. There are many stones which in 
external appearance resemble a ruby ; the spurious 
substitute may easily be detected by its difference 
in softness (low degree of hardness), and low 
specific gravity : again in case of suspicion the 
gem is to be rubbed on a whetstone ; if it’ simply 
gains in lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a ruby).t Diamond and corundum alone 
will scratch ruby and sapphire. Skilful lapidaries 
often make imitation diamonds of zircon, ruby, 
cat^s-eye, rock-crystal and glass ; hence they are to 
be tested by calling in the aid oi learned experts. 
All the gems occurring in this world as also the 
metals will be scratched by a diamond, but the 
latter will not be similarly affected by the former. 
A diamond alone will scratch a diamond.^ 

* ww f I 

NTsft: r iukrarjfii, 

t This is true in a qualified sense only. After the diamond 
corandom is the hardest of all knoivn minerals. 

X The ruby and the sapphire are only varieties of corand am. 
Varfiha classes coruodum as a species of raby. the former being 
dotted over with black and white patches and feeble in lustre [ie. 
the non-transparent or course kind]. It is scarcely necessary to 
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To the above tests RajaaighaTi^u adds another, 
namely^ when a diamond is struck with an iron 
hammer, it is not broken to pieces* 

point out that the very word ^^oorundum** is derived from the 
Hindi hurandt a corrupt form of the Sanskrit hurminda. The 
statement ''corundum will scratch ruby and sapphire*' is not 
strictly accurate. There are degrees of hardness among the differ- 
ent varieties of corundum, the blue sapphire standing first in 
this respect. 

We give here the original texts of which we have given 
above almost a literal translation . 

« ir 

ai i 

^ %w*t a'’ 

* The reading of the text is very corrupt. Garbe gives as 
many as 12 variants • that adopted by him seems to be on the 
whole reliable as also his rendering : "Wenn er mit anderen 
steinen oder eisemen Hammem geschlagen nicht zerspringt.** 
On account of its brittleness a diamond will readily be shivered 
into splinters under the blow of a hammer. The following 
extract from Bauer and Spencer’s ''Precious stones'* ( pp. 129- 
180 ) may prove of interest--* 

"The hardness of diamond has often been confused with 
its frangibility or brittleness. It has been supposed, especially 
in ancient and mediaeval times that hammer and anvil 
may be shattered but not the diamond which lies between. 





HINDU CHEMISTRY 


9S 


3. Lustre, teakspabency, colour and other 
optical properties. Difference in lustre 
is often regarded as a diagnostic feature of the 
gems. According to Varaha gems of superior quali* 
ties should possess cool (lit. waxy) lustre, be limpid 
and emit rich rays. Classification according to 
colour is often enjoined. For instance, a diamond 
may be perfectly colourless» or it may be yellow, 

This statement was made by Pliny, the great naturalist 
of ancient days, who was killed in 79 A.D. at the first 
historic eruption of Vesuvius. He proceeded to say 
farther that the fragmentation of a diamond may be effected 
by subjecting it to a preliminary immersion in the warm blood 
of a goat, but that even under these circumstances the hammer 
and anvil will also be broken I According to Albertus Magnus 
(1205-1280) the blood is more efficacious if the goat has 
previously drunk wine or eaten, parsely. 

*‘Such being the views then held respecting the unbreakable 
and indestructible character of the diamond, it is easy to 
understand why the Greek word adamas, signifying uncon- 
querahle, should have been applied to this stone, although its 
application to the diamond is singularly inapropriate and 
inaccurate when its extreme frangibility is considered. Many 
a doubtful stone has been submitti'd to the test of the hammer, 
with the belief that the blew would be resisted only if the stone 
were a genuine diamond. Probably many beautiful stones 
have been sacrificed to this old belief. As a matter of fact, 
diamond is easily fractured, a very moderate blow from a 
hammer sufficing for the purpose ; its perfect cleavage places^ 
it among the most brittle vf minerals.’* 
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black, red or copper-tinted.* Stones which are 
translucent, opaque and of dull colour are inferior 
in quality. In the case of diamond special stress is 
laid on its displaying the colours of the rainbow 
[due to its high dispersive power]. Some gems 
have only one shade of colour ( others again 
two ( )t 

The changes in colour which the ruby and the 
sapphire undergo under the influence of heat had 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the pro* 

VW ^ fm (Var4ha)arfnTW (Garuda). 

Yellow diamonds are unknown in India at the present day at 
any rate. "India can claim for its own all the finely coloured 
stones of blue, green and red, not however, yellow diamonds, 
which come mainly from South Africa.’* (Bauer and Spencer). 
Crystals of black diamond should not be confounded with the 
black carbonado. 

i Probably refers to dichroism. As has already been pointed 
out the red ruby and the blue sapphire are only varieties of 
corundum, which often occur in well-developed crystals belong- 
ing to the rhombohedral division of the hexagonal system. 
“The dichroism of the ruby affords a means whereby it may be 
distinguished with certainty from other red stones, such as 
spinel and the different varieties of garnet, which crystallise 
in the cubic system, and thus being singly refracting can show 
no dichroism.** (Bauer and Spencer). “The dichroism of the 
sapphires of Siam is specially well marked.**— 
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per degree of temperatare is exceeded, the 

stone may be materially injured.* 

4. Fusibility (Liquopactiob). It was well- 
known that all the gems with the exception of 
diamond would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car- 
bonates [now familiar in the Laboratory as the 
‘‘fusion mixture*']. The liquid principle of gems 
^ireri was a favourite remedy with the 
Hindu latro-Chemists (Cf. Vol. i, p 103). As 
most of the precious stones belong to the 
corundum and ihe spinel group, they easily yidd 
to treatment with sodium and potassium carbo- 
nates. In the case of the pearls it is recommended 
that they should be enclosed inside lemons and 
placed in a mass of paddy grains [for the sake 
of the warmth]. 

iwnYii ii 

wrwTtft "wm ii 

^fuifTaT(s)’cikTn% ^11^5 w fftm: i 

ll Garmfa. 

Cf. “The red ruby, at a high temperature, is colourless t on 
cooling it first becomes green, after which it gradually assumes 
its original fine red colour.** (Bauer and Spencer). “The blue 
colour of the sapphire disappears on heating.'* — /did. 
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General and concluding remarks. 

The cryetalline chare cter of the minerals is refer- 
red to in one or two places. All the old writers agree 
in describing the diamond as having 6 angles. 8 faces 
and 12 edges.# The octahedral form of the crys- 
tal is common in the diamond occurring in the 
neighbourhood of Panna in Bundel Khand. Rii- 
janighati^ii further adds that the stone is often 
endowed with numerous faces and edges.! Accord- 
ing to Basaratnasamuchchaya the female diamond 
is flattened and rounded whilst the neuter is 
rounded and obtuse-angled Vaikranta is also 

* vrcfN i Gutudu, 

t most cubes of diamond, however, each edge is replaced 

by two faces, the twenty .four faces thus derived would, if 

produced or enlarged*’ sufficiently, give rise to the form known as 
the four>faC(.d cube, or tetrakis-hezahedron. (Biiuer and Spencer). 

4 ! The rendering of the description of diamond in R,K,S.{vi'de 
Vol. i, p. 100) is based upon a misreading. The correct reading is 
that adopted by the Poona edition, namely, NREfUH* 

“a diamond has 8 faces and 6 angles.’* The author evidently 
uses and WQfW in the same sense ; there cannot be any con- 
fusion here, as distinct mention is made of the 6 angles. Asa rule 
and are used synonymously. Thus in Vardha gw 
is described as ggfw ; ffi® commentator Bha^^tpala explains it 
W fNgftrfiTgw’ • •‘Rounded’* : Cf. Bauer 

and Spencer. *‘The faces of diamond crystals differ from 
those of most other crystallised minerals, in that they are as a 
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(probably a mineral of the 6|[>inel group, vide Vol. 
p. 83) described as having 8 faces and 6 angles. 

It is sometimes asserted that the phosphores- 
cence of diamond was first observed in 1663 A. D, 
by the celebrated Robert Boyle. Bhoja (11th cen- 
tury A.D.), however, mentions this property.* 
Faults in precious stones due to isolated grains of 
minute gravels etc., embedded in the mass [now 
technically called ‘‘enclosures’'], are also referred 
to.t 

It may be noted here that what is generally 
known as the Indian or Tavernier's rule for de- 
termining the value of diamond can be traced back 
to a remote date, ^ukraniti speaks of it as the 
“rule of squares, ’’J while Varaha, himself a great 

rule, much curved and rounded instead of bein^ perfectly plane 
as is usually the case.’* p. 119. ‘‘Obtuse-angl^** 
in the crystallographic terminology should be rendered as *'with 
corners truncated off.’’ 

* ^ ( phosphoresces in the dark). 

t wm: i 

iT'-it-STT: h Bardha. 

Here WW: doubt refer of the minute 

pebbles ( gravels ) enclosed in the body of the stones. 

t »• if a diamond weighing 

1 rati be worth x, one of the weight of 4 ratis will be worth 
2xz. 
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'mathematioian, gives practically the same rule, 
though somewhat on an elaborate scale.* 

It would be unfair to compare the progress made 
by the Hindus in this branch of knowledge in the 
6th century A.D. and perhaps earlier with that of 
the present day. Reference to the crystalline forms 
of diamond can be found in the writings of Keppler, 
Steno and Robert Boyle in the seventeenth century. 
Scientific crystallography originated with Rome 
de I’lsle and the abbe Haiiy at the end of the 
eighteenth century^ The various physical and 
chemical properties of the minerals culled here be- 
speak considerable powers of keen observation .t 

t. e. if a diamond weighing 20 tani/alas (p. 33 ante) be 
worth 2 laoe (2,00,000), one weighing 5 taik/alas will be worth 
only (6* x4«100}th part of 2 lacs or 2,000. 

t Concerning Ratnaparikshi ef. also ^'Les Lapidaires Indieus 
by M. Finot in the**Bibliotheqne de Y .Ecoie des Hautes Etudes/* 
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NOTE ON THE METHOD OF PREPARING 
CAUSTIC ALKALI. 

Iq the first Volume of our History the detailed 
description of preparing caustic alkali from the 
ashes of plants has been quoted at length from the 
Su^ruta and we referred to it ^‘as a proof of the 
high degree of perfection in scientific pharmacy 
achieved by the Hindus at an early age/’« M. 
Berthelot has no less been struck with the origina> 
lity of this process ; indeed^ he goes so far as to 
suggest that this portion in the Su^ruta is evi- 
dently modern and in fact a later addition derived 
from contact with the European chemists.t 

The process of rendering mild alkali caustic by 
the addition of lime is to be found also in Chakra* 
pani (c. 1050 A. D.) and Vagbhafa, who must have 
preceded the former by several centuries, and it is 
well known that both these authors are deeply 
indebted to the Siisruta. There is not thus the 
remotest chance of inspiration from the European 
chemists. 


e Vide Vol. i. Intro, c. 
t Journal des Savauts. Jan. 1903, p. 42. 
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We have evidence from quite an unexpected and 
independent source that the cauterization of bad 
wounds by means of caustic alkali was an established 
custom in ancient India. Thus we read in ‘‘The 
Questions of king Milinda’^ : — 

^^And when the inflammation bad gone down, 
and the wound had become sweet, suppose he were 
then to cut into it with a lancet, and burn it with 
caustic. And when he had cauterized it, suppose 
he were to prescribe an alkaline wash . • * • 

Now tell me, O king ? would it be out of cruelty 
that the surgeon . . > • thus cut with the 
lancet and cauterized with the stick of caustic/’« 

* “Sacred Books of the East/' Vol. XXXV, p. 168. 

Although Milinda has been identified with the Bactriaii 
Greek king Menander (c. 140 — 110 B. C.), it is not to be 
supposed that any Oieek influence can be traced in it. In 
this ethical romance, king Milinda and the Buddhist Bhikshu 
Nagasena have been put forward simply “as men of straw* 
to quote Rhys Davids. The work in reality Coveys the 
teachings of the older Buddhists (Hlnayinists) with the back, 
ground of S4x«khya and Vedduta metaphysics. 
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The Tantrletei the Boeiornolans and 
the seekers after trnth. 

The East has not been always East and the 
West, West. Modern Europe is materialistic, but 
she has not disdained in the past to ^**plunge in 
thought.” This reminds us of the truth of the 
poet's words : *‘one touch of nature makes the 
whole world kin.’' Ancient Greece had her orphic 
mysteries. They were developed into a religious 
and ethical system by Pythagoras. In the schools 
of Alexandria the neo-Pythagoreans and the neo* 
Platon ists further added to it the Yedantic doctrine 
of a world-soul. 

“With the dissolution of the neo-Plathnic school in the 
sixth century, Greek philosophy disappears, it is true, as 
dbtinct phenomenou from the theatre of history, but it con- 
tinues to exist in combination with foreign elements in the 
service of a new form of culture in the Science of the Middle 
Ages and of modern times.** (Zeller). 

Says Waite : — 

'*The traditions of the new-Platonio philosophy, with its ela- 
borate theurgioal system, were to some extent perpetuated 
through the whole period of the Middle Ages, for besides 
the orthodox theology of the great Latin Church and amidst 
the clamour of scholastic philosophy, we find the secret theo- 
sophy of the magician, the Kabbalist, and the alchemical 
adept borrowing, directly or indirectly, from this prolific 
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fountain of exalted mysticism. The traces of its influence 
are discoyerable in Augustine, in Albertus Magnus, in St. 
Thomas, the angel of the schools, and in other shining lights 
of western Christendom, while the metaphysical principles of 
Johannes Sootus Erigena. even so early as the close of the 
ninth century, were an actual reviral of this philosophy.'** 

History repeats itself. Id India the Yoga doc- 
trines of Patanjali paved the way for the origin 
of Tantric mysticism and it associated itself with 
magic and alchemy. Some twelve centuries later, 
this phase in the stage of human progress found 
exponents in the soil of Europe. As Waite 
says ; — 

**ln an age of progress, of doubt, and of great intellectual 
activity, it is singular to remark the almost invariable pre- 
valence of mysticism in one or other of its manifold phases, 
and the close of the sixteenth century beheld spreading over 
the whole of Germany and passing thence into Denmark, 
France. England and Italy, a mighty school of mysticism in 
the great multitude of magicians, alchemists, Ac., who 
directly or indirectly were followers of the renowned Para- 
celsus.' 't 

♦‘'History of the Rosiciucians," p. 27 . Regarding the sect 
of the Cabalists see also Lecky’s “Rationalism in Europe." 

Vol. i. p. 42. ed., 1900. 

t See also Kopp's “Die Alchemic iii alt. u. neu. Zeit," ii, 
pp. 1—146, on the “Bekanntschaft mit Geheimnissen der 
Magie, Theosophie, Alcheinie u. A." 
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Even the lower etrata of eoeieiy in England 
did not escape the contagion. Sir William Temple 
observes : have had several servants far gone 

in divinity, others in poetry, have known in the 
families of some friends, a keeper deep in the 
Rosicrucian mysteries/’ 

There are those who sneer at the attempts of 
the alchemists to convert the baser metals into 
gold and ure at the pains to insinuate that the 
motives of the adepts were sordid. It may be 
that there have been here and there men— vulgar 
charlatans— who have pursued the wrt merely from 
worldly considerations. The high priests of al- 
chemy, however have in every age and clime been 
honest seekers after truth. Had there been no 
desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
would have been no science. Whence come we 
and whither are we destined to go ? What is this 
substance made up of, and what are its ultimate 
constituents, and what will its combination with 
this or that lead to f These are queries, the solution 
of which or rather the very attempts to solve 
which marie the birth of philosophy. Patanjali 
and Nag^juna in India and Paraoelsas in Europe 
stand forth as the prominent representatives of 
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this spirit of inquiry. They have^bsen dreamers, 
mystics and naturalists all combined in one. Such 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to peep into regions beyond the 
ken of our gross senses. As Emerson puts it 

*'The pririlei^ of this class is an access to the secrets 
and structure of nature, by some higher method than by 
experience. In common parlance, what one man is said to 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine.”* 

Plotinus heaved a sigh at the soul with its infinite 
possibilities being caged in a frail and corruptible 
body. The pursuit of alchemy by the esoteric 
Tantrist is easily explained. To him it was only a 
means to an end. **It (mercury) is alone that can 
make the body uodeeaying and immortal.’^t We find 
echoes of the same sentiment in the authoritative 
literature of the Rosicrucians, 

Says Waite : — 

**Among the concourse of inquirers, and the clamour of 
supposed and pretended descoverers, tbsif rose gradually 
into diserved prominenee an advanced school of illnminati, 


" •“Swedenborg ; or, the mystic.'* 
t Vide **History of Hindu Chemistry," VoL i. Intro. 
Izxvii and xcv— xcvi. 
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who, emplojing the terminology of the iurha philosophorum,. 
under the pretence of alchemical pursuits appear to have 
concealed a more exalted aim. . . . The student is 

directed by these writers from the pursuit of material gold to 
the discovery of ineorrnptible and purely spiritual treasures. 

. . Physical transmutation, the one and supreme end of 

the practical alchemist, sinks into complete insignificance ; 
iieveiibeless, it is performed by the adept and is a landmark 
in his sublime progress.*' 1. c. p. 32. 

The sage and seer of Hoenheim had his wrest- 
lings. Should he pursue knowledge for its own 
sake or for what it bringeth ? His evil genius bolds 
out the bait thus : — 

'*Know not for knowing’s sake 
But to become a star to men for ever ; 

Know for the gain it gets, the praise it brings, 

The wonder it inspires, the love it breeds.''* 

The spiritual at last triumphs over the base in 
man. Paracelsus has his revelation, and he bursts 
forth : — 

“Truth is within ourselves : it takes no rise 
From outward things, whate'er you may believe, 

There is an inmost centre in us all 
Where truth abides in fullness x and around 
Wall upon wall, the gross flesh hems it in. 

The perfect clear perception — which is truth.''* 

« 


Browning’s “ParaceUus/' 
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In the above delineation the poet has done no 
more than bare justice to the inward longings of 
an ideal alchemist, who is only an honest seeker 
after truth. The spiritual and thought-world has^ 
always transgressed all barriers of time and space. 
Kanada, Fatafijali and Nagarjuna of India and 
Heraclitus, Empedocles and Plato and the rest— - 
they all form a holy fraternity ; aye, these propliets 
and oracles of the intellect belong to a ‘4ofty and 
sequestered class,” "the high-priesthood of the prin- 
ciples of thought from age to age. When at long 
intervals we turn over their abstruse pages, wonder- 
ful seems, the calm and grand air of these few, these 
great . spiritual lords, who have walked in the 
world, — these of the old religion,— dwelling in a 
worship which makes the sanctities of Christianity 
look parvenws and popular ; for ‘persuasion is in 
soul, but necessity is in intellect.’ 


♦ Emerson : on “Intellect.' 
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VKm nietalB and their hmm in weight 
after oalonlation. 

Very rmgm uka* preTftiled amoag tbe Hioda 
pbiloaopbers on the coDBtitatioas of m metal aod its 
fate after calcination. We are reminded of the 
diversity of opinion in Europe before the time of La- 
voisier. A metal like every material substance was 
supposed to be formed of one or more of the five, 
bbutas ; in fact the earthy or saline element was 

It ^ ^ 

taken to be predominant in it, a and henee it lent itself 
so readily to calcination, t It should be noted here 
that by **bhuta’’ was understood not so much an 
element in the modern connotation of the term as 
certain qualities of individual substances. Even 
mercury was regarded as composed of the five 
bhtitas. X When a metal was submitted to calcina- 
tion some of its component bhutas escaped, leaving 
the earthy or saline portion behind ^ hence the ash 
(calx) must weigh less than the original metal itself 


♦ qifihiT: i Ch. 3 ,, 4. 2 

AfKiB in Oh. XLVi (Sdtrn) 346 et seq. the aMtab are ia- 
eloded among the sdine ingredieate. 

t Of. **For some muntnin that gold is aoltd light, or, at 
least that the ohief ingredient is light, which is rendered solid 
by mixtare with some partieUs of earth. tV ert U mere earth 
it might he calcined by fife strongly %rgei . — V ol. 1, P. 9. 

t viToveN i vRi i 
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There is, however, no direct reference to be met with 
anywhere as regards the quantitative aspect of the 
question so clearly established by Lavoisier. 

The proportion of loss which a metal undergoes 
on ignition was made the basis for di^termining its 
purity and we find in the law-books an arbitrary 
scale fixed. Thus according to Yajnavalkya, “gold is 
unaffected by fire, while one hundred parts by 
weight of silver, tin and copper lose (lit. undergo 
decay to the extent of) two, eig^t and fifteen parts 
respectively.* This is to be taken as referring not to 
the roasting (killing) of a metal hut simply as 
allowance made to goldsmiths and other artisans for 
loss incurred in the shape of dross &c. when it is 
melted in a crucible. 

That copper, lead, tin and other base metals 
( ) when repeatedly calcined are completely 
reduced to their calces was >vell known as will be 
seen throughout the body of the texts. The passage 
from Kasendra chudamam (p. 14) deserves some 
notice. Lead of the weight of 30 palas is to be 
calcined till its weight is reduced to a karsha ( = i 
pala). Even if it be calcined now one thousand 
times, it will not undergo further reduction in weight. 
Our author evidently had his experience of lead 
derived from argentiferous galena, which would leave 

^ ITW w 
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a residue in ther shape of a ‘‘button’’ of silver after 
the lead had been cupelled ofE. » 

* Similar confusion prevailed in Europe up till the end of 
the 17th century. The following extract from Robert Boyle’s 
‘'Concerning the Unsuccess fulness of Experiments’* will make 
the point clear. 

“Having, upon occasion, had the curiosity not long since 
to visit some mines of lead and other metals, I find that there 
is a great difference, and discernible even to the eye, betwixt 
the several ores ; for instance, of lead, some of which I can 
show you so like steel, and so unlike common lead-ore ; that the 
workmen upon that account are pleased to call it steel-ore, 
which being of more difficult fusion than ordinary, they are 
wont to mix it with other ore, which they call firm-ore, to faci- 
litate the melting of it. And I likewise took notice of an ore, 
which for its aptness to vitrify, arid serve the potters to glaze 
their earthen vessels, the miners call pottem-ore, and sell it 
(at least where I saw it digged up) dearer than other ore, from 
which it differs both visibly enough, and as the workmen affirm 
in divers other (and those less obvious) qualities ; and yet all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of lead. In which therefore it is no wonder, 
that severer inquiries find a great deal of disparity. I remember 
1 did not long since cause some lead-ore to be tried, which 
being the most promising that ever I saw, made me suppose 
it might coutaki some considerable quantity of silver : but 
though it proved s) rich in lead, as to yield after the rate of 
seventy pound to the hundred, yet one of the most expert 
artists in Europe could not extract one grain of silver out of 
it ; whereas the lead of very many mines, being skilfully ex- 
amined, will leave behind it, upon the test, a proportion of pure 
ailver. And though this qnantity of silver be not considerable 
enough to make such mines as yield it pass for silver mines 
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Antimony. 

Altboaprh there is no direct recognition of anti- 
mony as a distinct metal, some sort of allusion to it 
as a variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that at first sight stibnite may be mistaken for 
galena. The mineral sauvlrafijana or inUiijana was 
thus indiscriminately applied both to the sulphides 
of antimony and of lead ( cf. vol. 1., pp. 93-95 ). 
That nThliijana contained a new metal was often 
suspected though its nature was not properly under- 
stood. Thus in Rasendra-chudamani we have “nildn- 
jana, mined with tikshaa (cast iron}^ and heated 
several times yields a superior kind of lead which 
is readily fusible and is of mild black colour. ^ 

(or, as we are wont to call them rainps-ro3'al) because the silver 
will n()t quit the cost of extracting it ; yet such mines though 
they pass but for lead mines with the metalist, may appear, to 
he mixt mines to the naturalist, who may meet with divers ex* 
periments. wherein the little silver that is in them, may make 
their lead operate differently from that of those ores, which are 
wholly destitute of silver.'*— Edition of 1772, p. 323. 

• Vide Sans texts, p. 52. The identical distich occurs also 
in R. R. S. Cf. vol. 1 p. 119. Cf. also "But to detain you no 
longer on the subject, give me only leave to strengthen the 
paradox I have proposed, hy the authority of that great and can* 
did chymist Basiline Valentinus, who speaking of autiBsonj; 
after he hath told us. that there are ooveral kinds of it, and 
especially two ; the one more mercurial and of a golden proport^r, 
witnessed by the shining streaks or beoms it abounds with ; the 
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The preparation known as 
Srarnaeindnra or makaradlivaja. 

As the “law of definite proportion^^ was un- 
known to the ancients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide. “Makaradhvaja** even at the 
present day is a favourite remedy with the Hindu 
physicians of the A'yurvedic school.^ Let us follow 
the recipe as given in Basendra chintamani : *'when 
quicksilver is killed with an equal weight of 
purified sulphur, it becomes hundred times more 
efficacious ; when it is killed with twice its weight 
of sulphur it cures leprosy ; when it is killed with 
thrice its weight of sulphur it cures mental 
langour ; when it is killed with four times its 
weight of sulphur it removes grey hair and 


other more full of sulphur, but destitute of the golden nature 
that enriches the former ; adds, that there is such a different 
goodness betwixt the several sorts of antimony, as there is be- 
twixt the several sorts of flesh or fish, which, though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
point of goodnesa, which brings into my mind the great 
differonoe which I have found, even visible to the eye, betwixt 
tho several aerts of Antioaonj.'* — Boyle's worib-4.e. p. S24. 

* If we take tlie hietorical meaning of the term **A'ynrvedie/’ 
the above preparation cannot lay eUiin to this difttinetion, for 
it was ankaowB at the time of the Charaka and the Surruta 
aad was intrednoed into the Materia Medica daring the 
Thotvio per iod . 
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wrinkles ; when it is killed wiih five times its 
weight of sulphur it cures consumption ; and 
when it is killed with six times its weight of sul^ 
phur it is a panacea for all the ills that flesh is 
heir to.* Now 25 parts hy weight of mercury can 
only take up (i. e. combine with) 4 parts by weight 
of sulphur ; the excess of sulphur simply sublimes 
off unchanged. In the actual preparation of svama- 
sindura (Lit. vermilion with gold) the mercury is 
first made into an amalgam with thin gold leaves 
and then repeatedly rubbed in a mortar with 
sulphur. During the process of sublimation 
( ) the excess of sulphur volatilises off as we 

have already explained and the gold in fine parti- 
cles remains behind as a residue. The lustrous, 
crystalline, reddish brown sublimate, which collects 
nearest the source of heat, t has the formula 
HgS. As there is an erroneous impression about 

* ^ Km i 

fi ^^1 ^ ^K: u 

uir : h 

w" ^ i 

qqrgt I 

t Gopalakrishaa very properly lays particular stress 
upon this point. 

g gwmgqVfr qfts iq^ i 

K^H^ i 
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the composition of this drug even among educated 
people in this country we give below the results 
of analysis of a sample of ^'mercury killed with 
six times its weight of sulphur along with gold/’* 

Xdantilicatlon of metals b j tbeir 
oolonratlon of flames. 

Prominent attention should be drawn to the 
following extract from Rasdrnava (Vol. i.> p. 68.) 

“Copper yields a blue flame * ♦ ♦ ♦ 

that of the Tin is pigeon-coloured ; that of the Lead is 
pale-tinted’’ 

We are not aware of similar tests being applied 
anywhere at such an early period as a qualitative 
test for metals. 

The age of Bhikshu Oovlnda the 
author of Basahridaya. 

There is a belief current in some prxrfs of the 
Deccan that our Govinda is no other than the cele- 
brated teacher of i^ankaracharya. t If there be 
any historical foundation for the belief Govinda 

* Percentage of sulphur found » 13 '89; the calculated 
amount being 13*79 ; not a trace of gold could be detected. 

t The following Siokae are cited from 5ankaradigrijaja 
in support of the abore : — 

frn*«T fit i 

.Ilf If f *if irw f I 




58 


HINDU CHEMISTRY 


should no doubt be placed in the 8th century 
A. D. Apart altogether from the question whether 
at such an early date the progress of chemical 
knowledge as revealed in Rasahridaya had been 
attained in India, the colophon at the end of the 
work would tell against such an hypothesis (Intro. 
Hii). The author distinctly states that he wrote 
his book under the auspices of the king of the 
Kir^tas and even throws out a hint that he was 
of the Buddhist persuasion. We have no valid 
reasons to believe that £fankara, the sturdy chamr 
pion of Brahminical faith and the mighty dialecti* 
cian, whose activity proved the ruin of Buddhism 
in India should have sat at the feet of a Guru of the 
opposite creed. 

i 

nw ftrer ♦ 

inw:, verses and I 

In the above Slokas GovindanStha Mnni is stated to be 
the preceptor of 5aukara, the former being himself the pupil 
of Goudapada, who in his him was a pupil of Sukadeva, son of 
Yjasa, the well-known compiler of the Vedas. The Govinda 
nfttha of the text has been confounded by the comn^entator, 
Dhanapati Suri with the Buddhist Govinda. It is scaroelj 
necessary to take serious notice of the chronological perspec- 
tive of the author of the 5aukaiadigvijaya. 



HINDU CHEMISTRY 69 


The Mechanical, Physical and 
Chemical Theories of the 
Ancient Hindus. 

( By Principal B. N. Seal, ) 

I propose in this paper to ^ive a synoptic 
view of the mechanical, physical and chemical 
theories of the ancient Hindus. A chronological 
survey, even if the materials for it were available, 
would be here of little account. The origins of 
Hindu natural philosophy in the speculations of 
the Brahmanas and the Upanishads, or in the my* 
thology of the Purtltias, however interesting from 
the standpoint of 'cultxir-geschichte^^ do not come 
within the scope of the present exposition, which 
relates to the result of systematic thought as 
directed to the phenomena and processes of Nature. 
1 have therefore confined myself to an account of 
natural philosophy as expounded in the principal 
systems of Hindu thou|ght. The Sdiikh^^a-Patafi- 
jala system accounts for the Universe on principles 
of cosmic evolution, the Vai^eshika-Nyaya lays down 
the methodology of science, and elaborates the con- 
cepts of mechanics, physios and chemist r 3 ^ The 
Veddnta, the Purva-Mimawisa, and in a less degree, 
the Bauddha, the J aina, and the Charvaka systems, 
make incidental contributions on points of special 
interest, but their main value in this regard is 
critical and negative. The principal authorities 
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followed in this aceouat. —the Vydsa Bhdshya on 
Phftanjali’s siitras, the Sai»hit4 of Charaka, the 
Bhtohya of Prasastapdda, the Ydrttika of Uddyota- 
kara, and the Yrihat Samhitd of Var^hamihira, — 
ail centre round the Hindu Renaissance, the begin- 
nings of the anti-Buddhist reaction, in the fourth, fifth 
and sixth centuries of the Christian era. Wheneirer 
1 have made use of later authors, e. g. Kum^rila, 
Hankara, ^ridhara, Vdchaspati, Udayana, Bh^kara, 
Jayanta, Varvara, Raghun4tha; Vijndnabhikshu &e.. 
1 have taken care to see (except where the opposite 
is expressly mentioned ) that no idea is surrepti- 
tiously introduced which is not explicitly contained 
in the earlier authors. 

The Sdlnkhya-Pdtanjala System.— This system 
possesses a unique interest in the history of 
thought as embodying the earliest clear and oom- 
prehensive account of the process of cosmic evolu- 
tion^ viewed not as a mere metaphysical speculation 
but as a scientific principle based on the conservation, 
the transformation, and the dissipation of Energy. 

PrakrUi-^ike vltimuite ground The mani- 
fested world is traced in the S^iikhya to an un- 
manifested ground, Prakriti, which is conceived 
as formless and undifferentiated, limitless and 
ubiquitous, indestructible and undecaying, un- 
grounded and uncontrolled, without beginning 
and without end. But the unity of Prakriti is 
a mere abstraction ; it is in reality an undifferentiated 
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rnmnifold, an indeterminate infinite eontinnum o£ 
infinitesimal Reals. These Reals, termed Guaas, may 
by another abstraction be classed under three heads, 
(1) Saliva, the Essence which manifests itself in a 
phenomenon, and which is characterised by this 
tendency to man ifestation, the Essence, in other 
words, which serves as the medium for the reflec- 
tion of Intelligence, (2) Rajas, Energy, that 
which is efficient in a phenomenon, and is charac- 
terised by a tendency to do work, or overcome resist^ 
ance, and (3) Tamas, mass or inertia, which connter- 
acts the tendency of Rajas to do work, and of Sattva 
to conscious manifestation. 

The ultimate factors of the Universe, then, are 
(1) Essence, or intelligence-stuff, (2) Energy, and (3) 
Matter, characterised by mass or inertia. 

The»e Gunas are conceived to be Reals, sub- 
stantive entities, — not however as sell'-subsistent or 
independent entities,— ( ), but as interdependent 

moments in every Real or substantive Existence. 

Even Energy is substantive in this sense. The 
infinitesimals of Energy do not possess inertia or 
gravity, and are not therefore material, but they 
possess quantum and extensity ( ^WTW — ). 

The very nature of Energy is to do work, to 
overcome resistance ( wqwwir ), to produce 

motion. All Energy is therefore ultimately kinetic. 
Sven potential Energy ( ^vjSiTwEfii ) is only 
the Energy of motion in impereeptible forme. 




62 


HINDU CHISMISTRY. 


The origiwhl conntitv,e'nt9 and their vnUr* 
action. Every phenomenon, it has been explained, 
consists of a three-fold arche^ intelligible Essence, 
Energy, and Mass. In intimate union these enter into 
things as essential constitutive factors. The essence 
of a thing (sattva) is that by which it manifests 
itself to intelligence, and nothing exists without 
such manifestation in the Universe of Consciousness 
( ). But the Essence is only one of three 

moments. It does not possess mass or gravity, it 
neither offers resistance, nor does work. Next there 
is the element of Tamas, mass, inertia, matter- 
stuff, which offers resistance to motion as well as 
to conscious reflection. ( iT»r: ). 

But the intelligence-stuff and the matter-stuff 
cannot do any work, and are devoid of productive 
activity in themselves. All work comes from 
Bajas, the principle of Energy, which overcomes 
the resistance of matter, and supplies even In« 
telligence with the Energy which it requires for its 
own work of conscious regulation and adaptation. 

VIWXTWt laWiSTTWTK: eYwrfl wvfli 

The Ounas are always uniting, separating, 
uniting again. ( wwtarfiraisT: 

If )• Everything in the world results ‘ from 

their peouliia' arrangement and combination. 
Yarjiag quantities of Essence, Energy and Mass, 
in Taried groupings, aot on one another, and 
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through th^ir mutual interaction and interdepen- 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter- 
minate. ( ^ 

i— sneuw ). But though co- 
operating to produce the world of effects, these 
divers moments with divers tendencies never 
coalesce. In the phenomenal product whatever 
Energy there is is due to the element of Rajas, and 
Rajas alone ; all matter, resistance, stability is due to 
Tamas, and all conscious manifestation to Sattva, 
( » ’vsviivmfip- 

towv fiKurq^: 

vv — on ihid-^ 

^ TO??: on Hid ) 

The nature of the interaction is peculiar. In 
order that there may be evolution with transforma- 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 
moments. The particular Guna which happens 
to be predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be- 
come latent, though their presence is inferred by 
their effect. For example, in any material system 
at rest, the Mass is patent, the Enrgy latent, aad 
the eoaseious manifestation sub-latent. In a 
moving body, the Rajas, Energy, is predominant 
(kinetic), while the Mate or rather the Beeistaoee 
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it offers is overcome. In the voiitionai conscious- 
ness accompanied with movement, the transforma- 
tion of Energy (or work done by Rajas) goes hand 
in hand with the predominance of the consoioas 
manifestation, while the matier-stuff or Mass, 
though latent, is to be inferred from the resit^t- 
anoe overcome. ( svmIsrniTvf wsiffiSfrefawtaT 
w wwTSTvi^fer^fiWifwiiT:--wr«wTW ) 

The starting point. The starting point in the 
cosmic history is a condition of equilibrium or 
equipoise consisting in a uniform diffusion of the 
Reals. The tendencie;! to conscious manifestation 
as well the powers of doing work are esUrctly conn- 
terbalanoed by the resistances of the inertia or Maes. 
The process of cosmic evolution ( aOcwrsf ) is under 
arrest. ( nwruweint niwisiST sirfii:— Pravaeliana- Sutra 
61, Chap. I. WTWTStPTT WWWfhftWTWT WWfuWWtn 
w«>rnswrT wwmdsifrT ife — Piwfsni, ibid ). 

Beginning of Evolution. The transcendental (non- 
mechanical ) influence of the Furusha (the Abso- 
lute ) puts an end to this arrest, and initiatea 
the process of creation. Evolution begins with the 
disturbance of the original equilibrium. How this 
is mechanically brought about is not very clear. 
A modern expounder of the S4dkhya supposes 
that the particles of Sattva, Rajas, and Tamas possesa 
a natural affinity for other particles of their own 
ebss, and that when the transeendental infinenco 
of the Parasha ends the state of arrest, tho 
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affinity comes into play, breaks up the uniform 
diffusion, and leads to unequal aggregation, and 
therefore, to the relative preponderance of one 
or more of the three Gunas over the others. Thus 
commences formative combination among the 
Heals, and consequent productive activity. ( 

i Chap. I, 

Sdtra 66, i 

^ Siitra 1 >8, Chap. I)» 

Formation of wholes or ayatems-^collocation of 
Feala Creative transformation accompanied with 
evolution ol motion ( ) and work done by 
Energy ( fwar ^ cannot take place without a peculiar 
collocation of tlie Beals (Gunas). To form wholes 
or systems ( ). it is essential that one Guam 

should for the moment be preponderant, and the 
others oo-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium ( waifkaiwa ), — in other words, 

without unequal forces or stresses coming into play 
in different parts of the system, — arwmfif l ) 

wm qftmapiq aaaia: \ a w aaiat gasara- 

wTvawta a aaiafa # a aasaiawi^ 5aw faar i a a 5aa- 
^qatffaaiaaTaiiH I (araajfa, on kdrikd i6.) 

The Formula of Evolnti^ — Differentiation in 
Integration, — Evolution ( af^a ) in its formal aspect 
is defined as differentiation in the integrated ( 

6 
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f^v)* In other words, the process of Evolatioii con* 
sists in the development of the differentiated (9^) 
within the undifferentiated of the deter- 

minate (W^) within the indeterminate (^rPriN), of 
the coherent (filfhv) within the inooherent (wgiffti). 
The evolutionary series is subject to a definite law 
which it cannot overstep The order 

of succession is not from the whole to parts, nor 
from parts to the whole, — but ever from a relatively 
less differentiated, less determinate, less coherent 
whole to a relatively more differentiated, more 
determinate, more coherent whole. That the pro- 
cess of differentiation evolves out of homogeneity 
separate or unrelated parts^ which are then inte- 
grated into a whole, and that this whole again 
breaks up by fresh differentiation into isolated 
factors for a subsequent redintegration, and so 
on ad infinitum, is a fundamental misconception 
of the course of material Evolution. That the 
antithesis stands over against the thesis, and 
that the synthesis supervenes and imposes unity 
•ab extra on these two independent and mutually 
•hostile moments is the same radical misconception 
as regards the dialectical form of cosmic 
development. On the S&nkhya view, increasing 
differentiation proceeds pari passu with increas- 
ing integration within the evolving whole, so 
that by this two-fold process what was an 
incoherent indeterminate homogeneous whole 
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evolves into a coherent determinate heterogeneous 
v^hole. 

The different stadia in the order of cosmic 
Evolution are characterised as follows ; — 

(1) The inconceivable^ the unknowable^ the 
formless, of which no character can be 
predicated (sifsrip), including Prakriti, or 
the Reals in a state of equilibrium . 

(2) The knowable, the empirical universe, cosmic 
matter of Experience, things as matter or 
stuff of consciousness ( fsrw comprising 
Mahat, the intelligible Essence of the cos- 
mos, evolved by differentiation and inte- 
gration within the formless, characterless, 
inconceivable Frakr'iii. 

(3) Individuated but still indeterminate stuff 

bifurcating into two series — Subject-ex- 
perience and Object-experience, — compris- 
ing on the one hand the indeterminate 
unity of apperception or the empirical Ego, 
as the co-ordinating principle of Sub- 
ject-series ( ), and on the other hand, 

the indeterminate material potencies, the 
subtile vehicles of potential Energy (ipirrw, 

the ultimate subtile constituents of 
the Object-series (the material world). The 
previous stadium, the cosmic matter of 
Experience ( Tmw, ) evolves within itself. 
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by difiorentiatioD and integration^ an 
individuated but still indeterminate stuff 
in two to-ordinated series, Subject and 
Object. 

(4) Determinate stuff ( ) evolved within 

the indeterminate by further differentia- 
tion and integration, in the series of 

Subject-experience, sensory and motor stuff ; 
and in the Object series, a corresponding 
atomic matter-stuiS actualising the material 
potencies in the form of specific sensible 
Energies. The latter includes the different 
classes of Paramanos, the different kinds 
of atomic constituents of different kinds 
of gross matter ( )• 

(5) Coherent and integrated matter-stuff, in- 
dividual substances, eharacterised by 
generic and specific properties, which 
however are not rigidly fixed* but fluent 
being subject to a three-fold change and 
constantly evolving, (wfnfeuTW^tn^wif: 
uwfwfir anirfv.— iSTUHiw, Siitra 44, Chap. III. 

ibid, nfi^t ). 

(6) And BO the cosmic series moves on in 
ascending stages of unstable equilibrium 

until the reverse course of 
equilibria t ion and dissipation of Energy 
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and arwTaw) wkieh even now 
ooneiantlj aeoompaniee the evolution and 
traneformation of Bnergy* eompletes the 
dUint^^tioa of the univerae into its ori- 
ginal unmantfasted ground, the unknow* 
able Prakri(i» 

The order of Costuic Evolution according to the 
(Siitra 19, P^da II) is shown below» in a 
tabular form : — 

Prakriti, the unmanifested unknowable ground 

( »|[<SSWW»!fWT* ) 


Cosmic matter of eKperience ( fevr ) 


Subject series Object series (vifvwe ) 

Individuated indeter- Individuated but in- 
minate mind-stuff determinate matter-stuff 
(unity of apperception (subtile material poten- 
empirical Ego, eifwiiT) cies, nnua) 


Determinate mind-stuff Determinate matter* stuff 
( fttw ) sensory and (fafii) atomic and mole- 
motor psychoses, etc. colar eonetitoents of gross 
( NiWge, and ) matter ( 
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Coherent and integ^rated 
matter-stuff UfwfwiRR: 
«iIt: ^Tnt: «»} ) 

Individual substances, 
with generic and specific 
characters subject to con- 
btant change or evolution 
e^g. inorganic objects 

composed of atoms or 
molecules ( ), vege- 
table organisms (9^), 
animal organisms ( ) 

9’^: 

SiStra 44, Pidalll). 

^ fwa^w: nwrT»n?:?ip9 %n&9r^T- 

( armirm, Sdtra 19, Pdda II ). 

The usual order given in the S^khya 
compendiums is as follows : — PrakHti, Mahat> 
Ahankara, — and then the bifurcation, viz,, 11 organs 
sensory, motor and common sensori-motor from Rdjasic 
Ahaiik^a, and Tanmatras from Tdmasic Abankdra, 
—and finally the Paramdnus of the Stbula-Bhutas. 

The conservation of Energy (and of Mass) — the 
transformation of Energy : — 

The Gunas (Reals), though assuming an infinite 
diversity of foims and powers, can neither be created 
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nor destroyed. The totality of the Mass (Tamas)» 
as well as of Energy (Rajas) remains constant, if we 
take account both of the manifested and the unmani* 
fested, the actual and the potential. But the indivi* 
dual products of the evolutionary process, the con- 
crete phenomenal modes resulting from the combi- 
nred action of the original Mass, Energy and Essence, 
are subject to addition and subtraction, growth 
and decay, which are only due to changes of collo- 
cation, and consequent changes of state from the 
potential to the actual, (in other words, from the- 
future to the present and from the present to the* 
past, in a time series) — changes, which are illu- 
sorily ascribed to the Reals themselves. The differ- 
ent collocations of Mass and Energy give birth to the 
divers powers of things, the various forms of Energy 
which may be classed as like and unlike ; indeed the 
course of Evolution from the Reals conforms to a 
fixed law, not only as regards the order of succes- 
sion, but also as regards the appearance (and 
mutual relations) of like and unlike Energies. And 
this transformation is constantly going on, — the 
course of Evolution is not arrested for a momenta 

SiStra 19, Pida II ). 

{i^d, Sdtra 

13, P4da IV ). 

( SiStra 19, P4da II ). 



7S 


HINDU CHEMISTRY 


Sutra 19, Pida II ). niTT^iv* ( Patanjali 

Sutra 15, Pdda III), irirfir: 

I 

The doctrine of Causation, a corollary from the 
conservation and transformation of Energy : — the 
principle of collocation— the storing- up and the 
liberation of Energy : — 

The Sdnkhya view of causation follows at once 
as a corollary from this doctrine of the conservation 
and transformation of Energy. As the total Energy 
remains the same, while the world is constantly 
evolving, cause and effect are only more or less 
evolved forms of the same ultimate Energy. The 
sum of effects exists in the sum of causes in a poten- 
tial (or un-evolved) form. The grouping or colloca- 
tion alone changes, and this brings on the mani- 
festation of the latent powers of the Gunas but 
without creation of anything new. What is called 
the (material) cause or sum of material causes is 
only the power which is efficient in the production 
or rather the vehicle of the power. This power is 
the unmanifested (or potential) form of the Energy 
set free ( ) in the effect. But the con- 

oomitant conditions are necessary to call forth 
the so-called material cause into activity. When the 
favourable combination or co-operation of con- 
comitants is wanting, there is no manifestation of 
the e&ct. The question is— what is the aid which 
the concomitant conditions render to the deter- 
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mination (and production) of the effect existing in 
potency in its material cause f First there is the 
merely mechanical view as illustrated by some com- 
monplace examples, the manifestation of the 

figure of the statue in the marble block by the 
causal efficiency of the sculptor’s art, or of the oil 
in the sesamum by pressing, or of the grain of rice 
out of the paddy by the process of husking. In 
these cases the manifestation o£ an effect is only 
its passage from potentiality to actuality, a 
stadium in the process of evolution from possible 
(future) existence to actual (present) existence ; 
and the concomitant condition ( ) or 

efficient cause ( fvrfiT’fTwnDa ), the sculptor's 
chiselling, the pressing, the huskiug, is a sort of 
mechanical or instrumental help to this passage or 
transition. i m mffn: 

viiinriiTa^T i w mar arraaT ftaa:) 

arrdar amrirmaw ( farrraflrai-ira^awar, Stitra 115, 

Chap. I ). arfeaifw: a^arraia^T i ana^^aiaiftsfa andw 
a^inaai^iiarawi^a aiaafn i w fuaiiiTvs^Rfiiin^: aifirar- 
iarartw arfirofinn^ fharwilarai w 
^ aramtla ( taarrafkw-mminRTar, Sfitra 129, Chap. I ). 

These mechanical exmples of the Kapila- 
Sankhya have the merit of simplicity, but the 
Patanjali-SSnkhya brushes them aside, and ex- 
plains causation on the basis of the conserva- 
tion and transformation of Energy, advancing it 
as the liberation of potential Energy existing 
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stored up in a Gu^ia collocation, (the sum o£ 
material causes) the liberation following on the- 
action of the proximate efficient cause, or con- 
comitant conditon ( ). 

The causal operation of concomitant conditions- 
(efficient causes) lies only in this that they supply 
a physical stimulus which liberates the potential 
Energy etored*up in a given collocation. Every- 
thing in the phenomenal world is but a special 
collocation of the ultimate Keals (Energy, Mass 
and Essence). The sum of (material) causes 
potentially contains the Energy manifested in the 
sum of effects ; and in the passage from potency 
-to aotualisation, the effectuating condition ( the 
concomitant cause) when it is itself accomplished, 
is only a step in the evolutionary series, which 
adds a specific stimulus, and renders determinate 
that which was previously indeterminate. When 
the effectuating condition is added to the sum of 
material conditions, in a given collocation, all that 
happens is that a stimulus is imparted, which re- 
moves the arrest, disturbs the relatively stable 
equilibrium, and brings on a liberation of Energy 
( Wf jifftiirffi ) together with a fresh collocation 

ifu nvwTtnt 

^imrw: Stitra 13, Pada IV), nun WW 

i (wrnwrw, S6tra 12, 

Pida IV )/ 
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Describing the production of bodies (‘organic 
vehicles’) for individual souls; out of matter of 
Prakritiy under the influence of their merit and 
demerit, as concomitant conditions, Patafijali 
points out that non-material concomitants like 
merit and demerit do not supply any moving force 
or Energy to the sum of material conditions, but 
only remove the arrest (the state of relatively 
stable equilibrium) in a given collocation, even ae 
the owner of a field removes the barrier in flood- 
ing his field from a reservoir of water. This des- 
cription is intended to represent the super-physical 
influence of non-material concomitants (or causes) 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi- 
tion is essentially the same ; — there is the same 
reservoir of stored-up Energy in a given colloca- 
tion, — the same condition of arrest or relatively 
stable equilibrium,— the same liberation of the 
stored-up potential Energy which flows -along the 
line of least* resistance j— the only difference be- 
ing that in the case of material concomitants the 
stimulus which removes the arrest is physical,^ 
instead of being transcendental as in the case of 
non-material causes like will, merit and demerit, etc. 

The Yydsa-bhasbya helps us to a clear mental 
representation of the details of this process, being 
perhaps the finest example before Newton of the 
exercise of a Scientific Imagination, and as memor- 
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able as any ia the whole history of thought 
containing as it does the theory of potentials as in 
a nutshell : — As the owner of many fields can 
irrigate, from a field which is already flooded, others 
of the same or a lower level, without forcing the 
waters thereto with his hands, and merely by making 
an opening in the barrier or dyke, on which the 
waters rush in by their own force ; — or farther, as 
the same person cannot force these waters, or the 
earthy matters held in solution therein, into the 
roots of the rice plants, but only removes the 
obstructive grasses and weeds, on which the fluids 
of their own power enter the roots. • — such is 
the action of an effectuating condition ( ) 

added to a sum of material causes or conditions. 

Pifinnt nn: {Patanjali 

Sutra 3, Pdda IV). 

g5wr?t fqsTTuftij: w ar Piwnv in »iTq: 

fwfrr ^T3rTqqf««T i 

Chain of Causation^ fixed order. — The order of 
Evolution with the transformation of the Energies 
follows a definite law. The unalterable chain of causes 
and effects in the phenomenal world illustrates this 
fixed order. But though the cosmic order is one and 
fixed, it comprehends divers series arising from 
different combinations of the original Gunas, which 
constitute subordinate or particular laws of cause 
and effect Patanjali Sutra 16, 

F^a 111). 
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What we call the qualities of things are only 
modes of Energy acting in those . collocations. 

^ 

(auwi^t Sutra 14, Pdda III ). ft «aifT- 

nn»i:t ^^y^ms»rmeT: ^■WTun^r: 

Stitra 3, Pdda IV). And 
these various Energies are sometimes actual 
(kinetic)^ sometimes potential, rising to actuality, 
and sometimes sublatent, subsiding from actuality 
into sublatency. In fact, the original Energy is one 
and ubiquitous, and everything therefore exists in 
ever} thing else, potentialiter ( ), 
without ]}rejudice to the generic and specific 
differences of things ( ). Inor- 

ganic matter, vegetable organisms, and animal 
organisms are essentially and ultimately one 

eil^; eil’Wf 

) so far as Mass and Energy are concerned, but 
the varied forms of Energy and the generis and 
specific qualities (or properties) of things, which 
are but modes of Energy, follow a definite unal- 
terable law in the order of their appearance and suc- 
cession, under conditions of space, time, mode and 
causality, and hence all effects do not manifest 
themselves at once fu^mr^T^f^ifirvfTq^afTq it 

Sutra 14, Pdda III \ 

ifn a^iiqfTqiiiTWiT: i wiRinq- 

WT qvvTiqwqiq ( «iTqWWi 

Slitra 15, Pdda HI ). 
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( and therefore of time, ^ ). If this is held to be an 
irreducible absolute unit^ it will follow that what 
we represent as the time-continuum is really 
discrete. Time is of one dimension. Two mo* 

ments cannot co-exist. Neither does any series 
of moments exist in reality: Order in Time is 
nothing *but the relation of antecedence and 

sequence, bet«veen the moment that is, and the 
moment that went just before. But only one 

moment, the present exists. The future and the 

past have no meaning apart from potential and 
sublatent phenomena. One kind of transformation, 
to which a thing is subject, is that it changes from 
the potential to the actual, and from the actual to 
the sublatent. This may be called the change of 
mark as opposed to change of quality 

and the change due to duration or 
lapse of time ( ). The present is 
the mark of actuality,— • the future, the mark of 
potentiality, — and the past, of sublatency,— in a 
phenomenon. Only one single moment is actual, 
and the whole Universe evolves in that one single 
moment. The rest is but potential or sublatent. 

ffn i «t ^ 

it HIP HHT., WHH *r fit; 

q^iqig H wh; i TiHTn wf: ■hh: *i 



HINDU CHBMISTBY 


81 


1 9 g ^ irfKirmifS^iirT 

«nwT: I ^ir nn^ ^nr: 

I tncin^; ^^iTTq^4cr4i«i: 

wm: tiw: i n\ 9riru( 

B ^T«: Wir: i 

Sutra 5a, Pada III.) 

Yijndna-bhikshu points out that this does not 
amount to a denial of Time. It means that time 
has no real (or objective) existence apart from the 
*moment^ But the latter is real, beings identical with 
the unit of change in phenomena (^qft^vre} 

But even this is real only for our empirical 
(relative) consciousness which intuits 

the relation of antecedence and sequence into the 
evolving Reals (Gunas)^ in the stage of ^empirical 
intuition’{eftwT fwfdiTOi«rT). The ‘intellectual intui- 
tion* W^^ewTStrr) on the other hand, appre- 

hends the Reals as they are, without the empirical 
imported relations of Space, Time and Causality. 

Space as extension and Space as position 

Space must be distinguished as Desa (locus, or 
rather extension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent points, is wholly relative to the Under- 
standing, like order in time, being constructed on 
the basis of relations of position intuited by our 
empirical (or relative) consciousness. But there 
is this difference between Spnce-order and Time- 
order • — there is no unit of Space as position (Dik), 



82 


HINDU CHEMISTRY 


though we may conceive a unit of Time, zfiz., the 
moment ( ^ ) regarded as the unit of change in the 
phenomenal or causal series or 

Sutra 61, Pada III). Spatial 
position (Dik) results only from the -different rela- 
tions in which the all-pervasive A'k^a stands to 
the various finite (or bounded) objects. On the other 
hand, Space as extension or locus of a finite body^ 
Desa (fa: has an ultimate unit, being ana- 

ly sable into the infinitesimal extensive quantity 
inherent in the Reals (Gurtas) of Prak/^ti. 

— utipirtaaf i f^nuT faafa wnfaifatSt auaaTUT, 

flTWTamt aaiiTii 

uiaiafe; anaffroiRVTawfq ^RTanarfi i an^iia 

fata: ^ arrw: lartt, f{pa g uifia faif i 

2%e Gasitai scries.— The relation of Cause and 
Effect has been already explained. It only 
remains to add that the category of causality is 
mediated through the schema of order in Time. 
The Empirical Intuition first superimposes rela- 
tions of antecedence and sequence on changing 
phenomena (the evolving Gunas or Reals), 
and the Understanding out of these rela- 
tions creates order in Time. The Empirical Intui- 
tion then intuits the phenomenal series of transfor- 
mations of Energy in this Time-order and in so 
doing, imports the relation of cause and effect into 
the course of Nature. (ru^Srit WH i RlftRt MRSRfeuenq— 
ftiRTf^Rr, Sutra 51, Pada III). 
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The diseipation of Energy (and of Mas^)— their 
dissolution into the formless Prakrtti ; — Cosmic 
Evolution ( ) is a two- fold process^ creative 

as well as dt^struotive, dissimilative as well as 
assimilative, kataboHo as well as anabolic 
and and In one 

aspect, there is the aggregation (unequal aggre- 
gation) of Mass and Energy, with consequent 
transformation of Energy, resulting in the creation 
of inorganic as well as organic matcer, and the 
genesis of worlds. The successive steps of this 
process may be described as (1) unequal aggre* 
gation with storing-up of Energy in a certain 
collocation, under a state of arrest (i. e., in 
a state of relatively stable equilibrium), ( 2) a 
stimulus removing the arrest, and disturbing the 
equilibrium, and (3) liberation of the Energy, 
moving on to a fresh collocation, fresh aggrC' 
gation, arrest and equilibrium. The process of 
the world thus moves ou from equilibrium to equi- 
librium, and the result of that process is the deve- 
lopment of a coherent determinate heterogeneous 
whole Mfkm 

in what is essentially an incoherent indeterminate 
homogeneous whole (^f^w). 

But there is a second aspect of this evolu- 
tionary process. Unequal aggregations are un- 
stable, there is a constant tendency in things 
to go back to the original stable equilibrium. 
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the state of uniform equal diffusion of Beals. This 
process is called ’ the resolution of like to like 
( >t consisting in assimilation and dis- 

sipation, and being the exact opposite of the pro- 
cess of * ‘differentiation in the integrated** which 
has eYolved the Cosmos. The collocations of Mass, 
Energy and Essence are always breaking up, and 
the Energy as well as the Mass, however slowly, 
however imperceptibly, are being dissipated, e., 
dissolved into the original formless l^rakriti, a state 
of permanent equilibrium and arrest, from which 
there is and cau be no return, except under the 
transcendental influence of the Absolute at the 
commencement of a new creative cycle. Not that 
there is a destruction of the Mass or Energy, 
but a dissipation or dissolution into a condition 
of equal uniform diffusion from which there is 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential or 
sublatent, for in such cases there is restitution or 
reconversion by natural means. When this reverse 
current of assimilation ( and dissipation ) prevails 
over the current of dissimilation ( and integration ), 
the Universe will disintegrate more and more, until 
it disappears in the formless PrakWti, its unknowable 
source and ground Ciman and 

The Evolution of matter ( fiparlkw ) :~ 

The ultimate constitution of Matter is a question 
of tiie profoundest interest in the StAkhya-Pdtan- 



HINDU CHEMISTRY. 


85 


jala system. Three stages clearly stand out in the 
genesis of Matter : — (1) the original infinitesimal 
units of Mass or inertia, absolutely homogeneous 
and ubiquitous, on which Energy does work, when 
the original equilibrium comes to an end — 

(2) The infra- atomic unit potentials, 
charged with different kinds of Energy, which re- 
sult from the action of Energy on the original units 
of Mass, ( iT^UTir j, and (3) the five different classes 
of atoms, the minutest divisions of which gross 
matter is capable, but which are themselves complex: 
Tanm^tric systems ). 

The first stadium Bhiit^di is absolutely homogene- 
ous and absolutely inert, being devoid of all physi- 
cal and chemical characters ( ) except 

quantum or mass ( ) ; and this 

admits neither of addition nor of subtraction, 
can neither be created nor destroyed . The second 
stadium Tanmatra represents subtile matter, vibra- 
tory, impingent, radiant, etc., instinct with potential 
energy. These potentials arise from the unequal 
aggregation of the original mass-units in differ- 
ent proportions and collocations with an unequal 
distribution of the original Energy (Rajas). ( 

W urncvq «fir 

uftr ^ Hif. ) 

The Tanm&tras possess something more than 
quantum of Mass and Energy. They possess 
physical characters, some of them penetrability 
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( ), others powers of impact or pres- 

sure, others radiant heat, others again capability 
of viscous and cohesive attraction. In intimate 
relation to these physical characttirs they also 
possess the potentials of the energies represented 
by sound, touch, colour, taste and smell, but being 
subtile matter they are devoid of the peculiar 
forms ( fWa ) which these potentials assume in 
particles of gross matter like the atoms and their 
aggregates. In other words, the potentials lodged 
in subtile matter must uiideigo peculiar transfer* 
mations by new groupings or collocations to be 
classed among sensory stimuli,— gross matter 

being supposed to be matter endued with proper- 
ties of the class of sensory stimuli, though in the 
minutest particles thereof the sensory stimuli may 
be infra-sensible ( but not ). 

i It ^ 

The Tanm^tras, then, are infra atomic parti- 
cles charged with speoitio potential energies,— 
first, the potential of the sound stimulus is Ibdged 
in one class of particles, Tanm&tras which possess 
the physical energy of vibration ( ) 
and serve to form the radicle of the ether atom 
( ), then the potential of the tactile 

stimulns is lodged in another class of Tan- 
m&tras, particles which pos8e«<s the physical 
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energy of impact or mechanical pressure in addi- 
tion to that of vibration and serve to form the 
radicle of the gas atom (Vdyu Paramdnu) ; — next, 
the potential of the colour stimulus is lodged in a 
third class of Tanmdtras, particles which are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibration 
and serve to form the nucleus of the light and 
heat corpuscle ; then the potential of the taste- 
stimulus is lodged in other Tanmdtras, particles 
which possess the energy of viscous attraction, 
in addition to those of heat, impact and vibration* 
and which afterwards develop into the atom of 
water, and lastly, the potential of the smell- 
stimulus is lodged in a further class of Tam&tras, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth-atom, 

iTW wve’UTa vunwil 

uarw: q^ifaiiuT: i 

Sutra 19 Pada II 
weipuTarn 

eniTUif^ ( Biwuiw — Sutra 62, Chap. I ). 

wito: i ( mxmm, Sutra 14. 
Fade IV.) tout I TOuuiT^ uuiTtot uf|UiniTmut 
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^fkwm: wrTOnw; ?^iit ^ wTirwi 

^'Viirj«rT??hrpit i 

^»irt Rw: i ^ urn^nn^T- 

^TCT’ctnwBieTTn ^T^rnr«: <!TT^T«iTffe i 

faiin»fR?« remarks : — f%^T«w: ni?ffk- 

Sutra 14, Pada IV.) 

Before explaining the genesis of atoms, it is 
necessary to say something about A^d^a, which 
is the link between the infra-atomic particles 
(Tanmdtras), and atoms (Param^tius). A'lcdsa 
corresponds, in some respects to the ether of the 
physicists and in others to what may be called 
proto-atom (protyle). In one respect k\is& is 
all-pervasive ( ), and devoid of the pro- 

perty of impenetrability which characterises 
even the infra-atom ic potential units (Tanmitras), 
In another aspect, A'k^a is described as having 
originated out of the mass or inertia in Prakriti 
(Bhutddi) when the latter became charged with the 
hrsu potential vibration ( the sound-potential ). 
Vijhdna-bhiksnu in the Yoga-V^rtika boldly tackles 
the difficulty* A^kisa, he explains, has two forms, 
original and derivative, non-atomic and atomic. 
The original Aikdsa is the undifferentiated formless 
Tamas (mass in Prakriti, matter-rudiment — 
Bhiitidi) which is devoid of all -potentials, and is 
merely the all-pervasive seat or vehicle of the 
ubiquitous original Energy ( Bajas )• This A'^k^a 
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must not be confounded with vacuum, which is 
merely negative ( — un-occupiedness ), 

though it must be conceived as all pervasive, 
occupying the same space as the various forms of 
gross matter ^ 

and therefore devoid of the property of impene- 
trability ( ) which charac- 

terises atomic matter. But when the original 
equilibrium ( ) comes to an end, unequal 

aggregations form collocations in different groups 
and proportions of the three Gunas 

The transformation of ‘Energy now begins, — work- 
inu: on a collocation of mass (with Essence) 

^rr«TfV:^) ; it first gives rise 
to the sound potential — 

) and the atomic A\^sa. ( proto-atom, 
protyle ) is but an integration of the original 
unit of mass charged with this vibration potential. 
This vibratory ( or rather rotary ) ether- atom 

( ) is integrated, limited ( ) and as 

such cannot occupy the same space with other 
( subsequently integratad ) atoms. But this proto- 
atomic integration of A'ka^a ( snuiiqnu ) is formed 
everywhere, and itself residing in the ubiquitous 
non-atomic A < 5T^T«m--^qqiiwqfTrqrril ) forms 
the universal medium in which air or gas atoms, 
light and heat corpuscles, and other atoms move 
and float about. (sTut^qiqf i ufq f% ^qumnsqil 
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^ ilTTWf^w •» — 

^aRTfbV Sutra Pada III. ^TiTTTff % 

I T‘n irtS^ 

^^ir: ui^suf »!^nniw^ uftnwH 

(f^^Tiifw^i^aT^Tf'^v, Sutra 41, Pada 111). 

The genesis of the infra-atomic vmit^otentiala 
( Tanmdtraa ) and of the atoms. 

The subject of the genesis and the structure 
of the Tanm^tras and the Faraminus was a fascinat- 
ing one to these ancient thinkers, and a wide 
divergence of views prevailed. I will here notice 
several typical views : — those of the Vishnu Purina, 
Parisara, Patahjali and a certain School of Vedan- 
tists reported in the ?ff^r»rwqw. 

1. A famous passage in the Vishnu Purina 
explains the genesis and the structure of the 
Tanmitras and of the Bhiitas ( Paraminus ) in 
the following manner : — 

The first Tanmitra originated from the rudi- 
ment-matter (Bhutidi), the individuated but still 
indeterminate potentiaHess Mass in Prakriti under 
the action of Energy ( — piwwrw, 

Sutra 66, Ch. I.) by a process of disintegration and 
emanation j( 9g|giw:---fa^5^T^--<3fwfawHTTw:-- 
Sutra 14. Pa#^'^ faw’wiuw: fiNMmennflf wrfvei ifii 
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on Pataujali's Sutra. — 

etc.) in the menstruum, or surrounding 
medium of the unindividuated Cosmic Mass (Mahat) 
( ). 

This first subtile matter, the first result of 
‘Mass disintegration' and Eneirgy-transformation, is 
charged with the sound-potential, the potential of 
vibration or oscillation ( ). It is called 

the sound-potential ( ) 

This is typical of the genesis ( and structure) 
of the other Tanindtras (kinds of subtile matter). 
In each of the remaining cases, an atomic Mass 
charged with actual specific energies ( ) 
disintegrates and emanates, and thus evolves a 
form of subtile matter (a kind of Tanmdtra) under 
the action of Energy, and always in the same 
menstruum or surrounding medium,— that of 
Bhutddi, the super- subtile. Each kind of subtile 
matter becomes caarged with a new potential in 
addition to the potentials already evolved. The 
genesis ol an atom, Bhuta-Paramdnu, is a quite 
different process. Here the unit potential (Tail 
m&tra) receives an accretion of Mass, and by a 
sort of condensation and collocation evolves an 
atom ( Bhuta-Paramdnu). 

The genesis and structure of the Tanmdtras and 
the Bhuta-Paraniciwus are worked out below : 

I. The super- sub tile individuated Mass (rudiment 
‘ matter (Bhutidi), under the action of the 
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original Energy (^:) disintegrates and 
emanates ( in the menstruum or sur- 
rounding medium ( ) of Mahat, cos- 

mic super -subtile Mass, and evolves a form 
of subtile matter ( ), which becomes 

charged with the sound-potential (vibra- 
tion-potential, ), and is called the 

unit of sound-potential i. ). 

2. This subtile matter, the Mass, charged with 

sound-potential, receives an accretion of 
Mass from the rudiment matter (Bhutddi) 
and by condensation and collocation 
evolves the Al^Asa Bhuta, the atomic A'kd«a, 
the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra- 
tory motion,) ( ^ 

I TOT ^ 

^59^, — i5tTOTr^<« on the Vishnu 
Purina passage, Sutra 14, Pada IV). 

3, This proto-atom, the atomic A'lcisa, charged 
with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the 
menstruum of the rudiment- matter (super- 
subtile Mass) and thus evolves another kind 
of subtile matter|(Tanm4tra) which becomes 
charged with the touch-potential (the 
potential of impact or mechanical pressure 
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in addition to the sound- 
potential ( vibration-potential — ) and 
is called the nnit of touch-potential 

4. Next, this subtile matter, the mass charged 

with tc uch ( and sound ) potential, with 
the potentials of vibration and impact, 
receives an accretion of mass again from 
the rudiment- matter ( Bhutddi ) and by 
condensation and oollooation, evolves the 
Vdyu Bhuta, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulus, 
f .e., with actual energy of impact in addition 
to the actual energy of vibratory motion* 

5. Next, the atom of Viyu, so charged with 

the actual specific energy of impact and 
vibration, again disintegrates and ema- 
nates, under the action of the original 
Energy, and in the same menstruum or 
surrounding medium of the rudiment 
matter ( super-subtile Mass — Bhht4di) and 
thus evolves aaothar kind of subtile matter 
(Tanmitrf), which becomes charged with 
the heat-potential (iAwl‘--^4*^heat-and* 
light -potential) in addition to the impact- 
potential and the vibration-potential, and 
is called the unit of colour-potential 
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6. Now this subtile matter, this radiant 

matter, charged with light- and lieat>poten-> 
tial, and also with impact and vibration* 
potential, receives an accretion of Mass 
again from the rudiment-matter (Bhiit^i), 
and by condensation aud collocation evol- 
ves the Tejas Bhuta, the light-and-heat- 
corpuscle, which is charged with the specific 
Energy of the colour-stimulus, radiates 
actual heat and light in addition 

to manifesting the energy of impact (im- 
pingency) and of vibration (or oscillation), 

7. Next, this atom or Jight-and-heat-corpuscle 

disintegrates, and emanates as before a 
form of subtile matter charged with the 
taste-potential in addition to 

the three potentials already generated, and 
also with the physical potential of viscous 
attraction. 

8. This subtile matter charged with the taste- 
potential and with the potential of vi»^cou8 
attraction condenses and collocates as 
before into the water-atom which mani- 
fests the actual specific energies of viscous 
attraction and the taste-stimulus. 

9. The viscous water-atom charged with the 
actual specific Energy of the taste stimulus 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
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smell-potential in addition to the foar 
potentials already {generated and also with 
tho potential of cohesive attraction. 

1 0. This subtile matter charged with the smell- 
potential and with the potential of cohesive 
attraction condenses and collocates as 
before into the earth-atom, which manifests 
the actual specific Energies of cohesive 
attraction and the smell-stimulus. 

Vijntoa bhikshu in the Yoga-Vartika briefly 
summarises the Vishnu Purdrta process 
as follows : — 

Bhutddi as radicle in conjunction with 
Mahat produces the sound potential » which as 
radicle in conjunction with Bhutddi pro- 
duces A'kdsa, which as radicle in conjunction 
with Bhdt^i produces the touch -potential, 
which as radicle in conjunction with Bhutddi 
produces Vdyu, which as radicle in conjunc- 
tion with Bhiitddi produces the colour- 
potential, which as radicle in conjunction 
with Bhutddi produces Tejas and so on. 

In this brief summary he does not bring 
out the force of fwwwm: (the disintegrating 
process), and the distinction between the 
genesis of subtile and gross matter 
{Tanmdtra and Bhuta). 

^ ittoh; i 

umiPwf im: i 
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nvraiii •' «<n9<tn t 
«if«n«' v i 
wwfn my. 719 wrff i^r »nf: i 
11. A famous passage in Parlsara takes 
another view of the genesis and structure of the 
Tamndtras and the Bhuta>]'araml<ius. Krishaa* 
pfida, in the represents the scheme 

as follows : — 

The Tanmatras ofit^inate from one another 
in one linear series^ and each Bhuta originates 
in a separate line from its own Tanmdtra 
(Bhutidi) 

wwiiwnir Sound-Taninitra — as a radicle or 
I centre surrounded or encircled 

I by Bhutidi generates A'kdsa. 

eidew ri s Touch-Tanmdtra— as a radicle or 

centre encircled by Sound* Tan- 

mdtra with A^k£sa*atom as a help 
generates Vdyu— 

wqnwnw Colour-Tanmitra — as a radicle or 
centre encireled by Touch-Tan* 

mitra with Vdju-atom as a help 
generates Tejas— 

Ktiimw Taste-TanmAtra—as a radicle or 
centre encircled by Colour- Tan- 

mdtra with Tejash-atoin as a help 
generates Ap— * 

Smell TanmAtra— as a radide or 
centre encircled b)f Taste-Tan- 
m^tra with Ap^atrien as a hdip 
generates FriUiivi. 
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The genesis of a Bhuta-Param^nu ( atom ) 
from the subtile matter of a Taum&tra is not here 
80 simple as in the view \of the Vishnu Purd.na. 
-The latter speaks of condensation and collocation, 
but in the passage under reference a Tanmatra 
is supposed to act as a radicle, as the centre of a 
system, surrounded or encircled by Tanm&tras of 
the immediately higher order in the medium of its 
own Bhuta. 

Thus an atom of A'k^a has the following 
structure : — 


PraW mi— Mahal 



Prakriti— Mahal 


An atom of A^kAsa 

SbasS'abda-Tanm&tra (vibration-potmitial) 
Bh»(Bhtitddi) 

7 
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An atom of Vdju is constituted as follows : — 
This takes place within the surrounding med* 
ium of A'kasa. 

A'^kara 


<TJ 

^3 


Albasa 

An atom of Vdj’u 

Sp = Sparsa-TanmMra (impact-potential) 

Sb S'abda-Tanmdtra (vibration-potential I ) 
An atom of Tejas — heat-and-light corpuscle'— 
has the folio <viDg structure 
Va]^u 
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Ad atom of Tejas 

Up Rupa-Tanm^tra (lig^ht-potential) 

Sp « Sparm-Tanmdktra (impact-potential) 
and so ou. 

A Chemist will be disposed to push his chemical 
processes into the region of subtile matter. He 
may translate as a menstruum, and 

as a catalytic agent. In this case, an atom of 
Vayu will be considered as generated from the 
impact-Tanmdtra as a radicle, in the menstruum 
of vibration-Tanmatra, with A'Kasa-atoms as a 
catalytic agent. 

’Said wh: — 

wunrraiij — and so on. %iv jrit: 

A slight variation of the above view is ascribed 
to a certain school of Veddatists in the riiqfnq^qqr. 

The scheme may be represented as follows :— 

A Bhuta-atom is evolved by integration (con- 
densation and collocation, ) from the 

corresponding Tanmatra ( subtile matter ), This 
is the same view as that of the Vishnu purdna. 
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The Tanmiitras again evolve frohi one another in 
a lineal series as in Pardeara’s view. Bat the pro- 
cess of this generation is somewhat more complex, 
A Tanmdtra first disintegrates and emanates in 
a surrounding medium (a menstruam) of the 
Tanm&tra just preceding it in the order of genesis 
and with the help of its own Sthula Bhuta as a sort 
of catalytic, generates the Tanmdtra next in order ; 

the infra-atomie impact particles ( er ^n^ii ) 
disintegrate or emanate, in a surrounding 'atmos- 
phere* of the vibratory subtile matter ( ) 
and then with the help of their own atomic in- 
tegration Vdyu, gas, generate the Tanm&tra next 
in order, the subtile matter of radiant light-and- 
heat ( Utr: ). 

III. Patanjali’s view, as expounded in the wtwtw 
and dtirufww is as follows : — 

(a) The order of genesis of various forms of 
subtile matter (potentials) 

(1) Bhutddi, the rudiment-matter, original Mass, 
acted on by Bajas, Energy, produces the 
sound-potential ( vibration-potential ) wwr- 
wfwrowt xiwsnfwix: 

’ffWift Wifti • . 

(S) This subtile vtbratje»>poletttiaI, as a radi- 
cle, with accretion of rudiment-matter 
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(Bhutddi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
touch* potential (impact-potential ) which 
is impingent as well as vibratory (oscil- 
lating). 

(3) This subtile impact-potential again, as a 
radicle, with accretion of rudiment- mat ter 
( Bhutadi) condensing and collocating, and 
acted oil by Rajas, generates the subtile 
If&rhf-and-heat potential (a:qenrTn) which 
radiates light-and-heat, in addition to being 
impingent and vibratory. 

(4) Next, the light-and-heat potential, as a 
radicle, with accretion of rudiment-mattery 
( Bhutddi ) condensing and collocating as 
before, generates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. 

(5) Lastly, the subtile taste potential as a 
radicle, with accretion of rudiment-matter 
as before, condensing and collocating, 
generates the subtile smell-potential, which 
is charged with the potential of the smell- 
energy, and also of cohesive attraction, 
in addition to being vibratory, impingent 
and radiant. 
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The order of genesis of the Bbuia Paramdnus 
(forms of atomic matter). 

The five classes of atoms are generated as 
follows ; — 

(1) The sound- potential, subtile matter, with 
accretion of rudiment-matter ( Bhut^di ) 
generates the A'k^a-atom. 

(2) The touch-potentials combine with the 
vibratory particles (sound-potential ) to 
generate the Vayu-atom. 

(3) The light-and-heat potentials combine 
with touch-potentials and sound-potentials 
( i,e, with impact particles and vibratory 
particles) to produce the Tejas-atom. 

(4) The taste-potentials combine with light- 
and-heat potentials, touch-potentials and 
sound-potentials (i.e. with radiant, impingent 
and vibratory particles) to generate the 
Ap-atom and 

(5) The smell-potentials combine with the 
preceding potentials (i.e, with particles of 
taste-energy and with radiant, impingent 
and vibratory particles) to generate the 
earth-atom. 

The A'k^sa-atom possesses penetrability, the 
V4ju-atom impact or mechanical pressure, the 
Tejas-atom, radiant heat-and light, the Ap-atom, 
‘ viscous attraction, and the Earth-atom, cohesive 
attraction. 




HINDU CHEMISTRY 


103 


Vijn^na^bhikshu in one passage gives the follow- 
ing scheme of the genesis of the Bhutas 

A radicle of sound-potential with rudiment- 
matter gives A'k&sa-atom ( Bhiitadi ), a radicle of 
touch-potential with Alka^^a^atom gives Vayu-atom, 
a radicle of light-and>heat potential with Vayu- 
atom gives Tejas-atom, a radicle of tastepotential 
with Tejas-atom gives Ap-atorn, and a radicle of 
smell-potentials with Ap-atom gives Earth atom. On 
this view, an atom 

of A'kasa-«Bh(Sb) 
of Vayu- { Bh(Sb) } (Sp) 
of Tejas=» { Bh(Sb) } ^Sp) Rp 

where Bh = ^mfe Sb » = 
Rp=«qunTT4, and so on. 

Bhutas and Paramanus — Cosmo-genesis and its 
successive stages. 

The 'five Bhutas’ stand for a classification of 
substances on the basis of their generic properties 
resulting, as the Sdnkhyas hold, from the structural 
type of their constituent atoms— a classification 
more physical than chemical, or properly speaking 
cbemico-physical, unlike the purely chemical classi- 
fication of the so-called elements of modern chemistry. 
A Param&nu, again^ is a type of atoms corres- 
ponding to each Bhuta class, and indeed one and 
the same kind of Parama9i>u tnay comprehend atoms 
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of different masses, if only these sbonld a^ee in 
their structural type. 

Cosmo-gen esis — a bird’s eye view 'Out of the 
all-pervasive rudiment-m alter (Bhut^i) appeared 
A^kdsa (ether), first as a Tanm&tra (subtile matter) 
charged with the potential energy of sound (vibra- 
tion-potential), and then as an atomic integration 
of a mono-Tanmdtric .structure ( the A k&sa-atom 
— ) also ubiquitous and all-enveloping. In 
the next stage we find a new kind of Tanmdtras, 
systems of the infra-atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
that of impact or mechanical pressure and these 
Tanm^tras ( ) combining with the 
vibration-potentials { Alk^sa Tanm^tra ) produced 
a new kind of atom, the di-Tanmdtric Vdyu-atom, 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti- 
cles (Vftyu). Next appeared the third class of 
Tanmdtras, infra-atomic systems of the impinging 
vibratory particles, which by their collocation 
developed a new form of Energy — the energy of 
radiant heat-and-light. These Tanm&tras 

) combining with the potentials ( Tan- 
m&tras ) of vibration and impact, produced a new 
kind of atom— the tri-Tanmdtrio Tejas-atom, the 
light-and'heat corpuscle, which by aggregation 
enveloped the gaseous world in huge dames. 
In the next stage we have the fourth class of 
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Tanm^trae, new and complex infra-atomio systems 
of the radiant impinging vibratory particles, 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned in the 
taste-stimulas. These Tanm&tras < ) 

combining with the three previous ones, gave rise 
to another class of atoms, the tetra-Tanm4trie 
Ap«atom, and the flaming gases were thus preci- 
pitated into cosmic masses of viscous fluid matters 
(Ap). Finally appeared the fifth class of Tanm^tras 
infra-atomic sj^stems of the viscous radiant impin- 
ging vibratory particles which developed new 
forms of l^nergy — the Energy of cohesive 
attraction, as well as the potential energy concern- 
ed in the stimulus of smell. These Tanmatras 
( rnRffRvmTfvi ) uniting with the other four kinds 
or infra-atomic subtile particles, formed another 
class of atoms, the penta-Taiimsitric Earth -atom. 
Thus the viscous fluid matters were condensed 
and transformed into the Earth Bhuta, compri- 
sing the majority of the so-called elements of 
chemistry. 

The Purdnas, in their own fanciful way, con- 
ceive that, in the course of cosmic evolution, each 
succeeding Bhuta appeared within an outer en- 
velope of its immediate predecessor, with a total 
mass ( or volume f ) a tenth less than that of the 
latter. 
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"rtt wfiwhft KmTmv: u 
sunlit itrnmf ?ittii5n«i^ u 

( slokas 72, 81 and 82 ) 

Examples of the different Bhutas : — 

1. A'kdea :— This is ubiquitous. 

2. Vayu :— Various substances composed of 

di-Tanm4tric atoms, — kinds of Vayu — must 
have been formed in the ^seous envelope 
in the second stage of cosmic evolution, 
out of the proto-atoms of A'ka^a. But 
they have either suffered a fresh trans- 
formation into substances of a more com- 
plex atomic structure, or have dissipated 
into the mono-Tanm&trio A'k^a, out of 
which they took their rise. The one 
familiar example now surviving is atmos- 
pheric air. Water-vapour ( ) is but water 
(Ap), and smoke, fumes, etc. bpt earth- 
particles in gaseous diffusion. 

8, Tejas .—Various classes of Tejas cor- 
puscles, — substances with tri-Tanm&trie 

atomic structure, i.e. two grades subtler 
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than the ordinary elements of chemistry 
(which are of a penta-Tanm^tric struc- 
ture), — are even now known. ( 

First, there is fire, or the light»and'heat emit- 
ted by the burning log of wood or lamp ( ^Rr: — ^q:— 
). Now it is important to note that the 
flame of a burning log of wood ( ) or an oM- 

1am p is not pure Tejas, a pure mass of light-and- 
heat corpuscles. There is chemical union with 
Earth -particles (particles of the hard penta-Tan- 
mdtric substance) acted on by Energy ; and then 
the Tejas corpuscles, light-and-heat particles which 
are latent ( absorbed ) therein, come forth as 

flame ( — 

Sutra 110, Chap, V ). 
Then there is the light of the sun and the stars 
{ ) which are flaming masses of 

molten viscous matters ( 

> or of molten 

earthy matters 

w^%«rTK— ft’apifww, Sutra 13, 

Chap. lit). There is also the lightning, which 
liberates a kind of Tejas latent in the aqueous 
particles and vapours, under the action of 
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Energy, in the same way as an ordinary fire 
liberates the Tejas latent in the wood or other 
fael. Next there are the stores of animal 
heat derived from the break* up of the nutritive 
material ( ). Lastly there comes the peculiar 
form of the Tejas Energy ( radiant Energy ) 
stored up in the metalliferous ores and igneous 
rocks which have been formed in the snbterranean 
heat. Here Earthy matters are mixed up, but the 
radiant Energy predominates in the composition of 
the metals ( Sereiftni 

f«nii Sutra 19, Chap. III). Aniruddha, 

a late Sdnkhya commentator^ notes in reference to 
^igneous bodies’ that the greater part of their 
mass is derived from the Earth-Bhuta, though the 
Tejas particles determine the peculiar chemical 
combination, which produces them \ and this must 
also be his vie^ of the composition of the metals. 

11^ ( neiS 

Sdtra 112, Chap. V. ) 

4. Ap. This viscous fluid of a tetra-Tanm&tric 
structure has but one pure example, viz., 
water, though the various organic acids, 
the juices of fruits and .the saps of plants, 
are supposed to be transformations of watery 
radicles combined with different kinds of 
earthv accrAtinns. 
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5. Lastly the Earth«Bhuta, the hard full- 
formed matter, with its penta-Tanmdtric 
atoms, comprises by far the majority of 
the so-called chemical elements. 

The question is, — how does one and the same 
Bhuta, of the same formal structure, comprise 
different kinds of elements, with different atomic 
masses, and different characteristic properties f 
And the answer is not far to seek. The properties 
of a thing are only the energies that are manifest- 
ed in the particular collocations of the three 
Gu^as, — Mass, Energy and Essence ; and a tri- 
Tanmdtric, or a penta-Tanmdtric atom, e. an 
atom composed of three or of five kinds of Tan- 
nidtras may differ from another of the same class, in 
respect of the number of constituent Tanm^tras of 
any particular kind, as also of their collocation or 
grouping, and therefore in mass as well as in 
generic and specific characters. 

The Sdnkhya-P&tanjala conceives the proper- 
ties ( or energies ) of substances to result from 
the grouping or the quanta of the Tanmatras, or 
the Gunas themselves, and hence any radical 
differences in substances of the same Bhuta class 
must characterise their atoms, though in an infra- 
sensible form. In the Nj^ya-Vaiseshika, on the 
other band, the atoms of the same Bhuta class 
are alike in themselves, homogeneous ; and the 
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variety o£ substances comprehended under the 
same Bhuta^ is ascribed merely to the different 
arrangements or groupings of the atoms ( ) 
and not of their components, for components they 
have none. 

As a typical and familiar instance of the variety 
of characteristic properties (or energies) that may 
result from variations in accompaniment or group- 
ing, the Sankhya Patanjala points to the various 
kinds of fruit acids and juices, all originating from 
one and the same Bhuta (water) with different 
accretions of earthy matters ( ). In the 
same way, though we speak of onl}^ five classes of 
Taomatras and atoms, the infinite variety of the 
world results from the infinitely varied collocations 
of the three original Gu^^as, which underlie Tan- 
matra and atom alike ( 

reporting 

the Sankhya view : — 

^T58WlT«l, Sutra 44f, Pada III. — qWTv*. 

. Sutra 44?, 

Pada IV, — qWrqi; 

( ibid,^ Sutra 14, Pada III.) ut 
^mwftisnwrT ( iticZ., Sutra 14, 

Pada III ). 

^qiq:qfTqit gnimt wsfn:— 

wn WTT qftqniin: i qut qTfrqftgw 

^ qmafTsi 
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%\f^m 

^rmhi^tit: uiifiirfWi i iif^i?giii 

ftiitnit, ^ PiUtoiw^ w^: i 

( On Kiriki 16. ) 

If we take a unit of rudiment-matter (Bhutadi) 
for the unit of mass (cf. the mass of an electron 
with a charge of motion etc.), and represent the 
first Tanmdtra by such units, and if further, t,, 
ta, t^, tg units of mass (Bhutadi) be successively 
added at each accretion to form a fresh Tanm^tra, 
then the seconds third, fourth and fifth Tanmdtras 
will respectively contain t^+t^* t^+t^+ta, t^-f- 
ta + t^a+t^, and t^ + tg+tg+t^ + tg units of mass. 

Also the Vdyu atom ( bi-Tanmdtric system ) 
will contain tj+Ct^+tab be. 2t^4-ta units of 
mass *, the Tejas-atom ( tri-Tan metric system ) will 
contain t^ +(t, 4-t,)-f (tj-f-t^ + tg) i.e. 3tj+2tji-h 
tg units j the Apatom ( tetra-Tanmatric system ) 

ti -bCtj + tal + lti +ta +t3)4' (t j + tg H-tg-f t^b be. 

4t^ -h Stg 4- 2 t 3 + 1^ units ; and the Earth-atom (penta- 

Tanm^tric system ), + (t^ + tg ) + 4 . f t , + 1, -h 

ta + t^+tg), i.e. fit, +4tg + 3ts + 2 t^ + t 5 units. 

If t units of mass be added to the first Tanmdtra 
to form the atom of A'kdsa, the latter will contain 
t, -f t units of mass. 
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In other words the numbers representing the 
mass-units (Tamas) in the difEerent classes oE atoms 
( gross matter ) will form an ascending series, viz. 
tj -J-t, 2tj -l-tj, 3t34*2t2+t3, 4ti-f-3t* + 2t3 -f t^, 

and 6t j + 2t^ 'i’tg* 

Now if a follower of the Saiikhya-Pataiijala were 
asked to account for differences among Paramanus 
of the same Bbuta class, be would perhaps suppose 
to vary from to /3,, t^ from to tg from 

<S ^3> ^4: ^4, ^6* 

Therefore the mass-units contained in the Vdyu- 
atoms of the different possible Vdyu substances 
would bo represented by 2< ^ + 1, 2flt ^ + 1 + 1, 2^ ^ 4- 

2 + t, 2/8^ +t, in A. P. with unity as common 

difference, there being 2(/8 ^— <j)+l possible Vayu 
substances. 

The mass-units contained in the Tejas-atoms of 
the different possible Tejas substances would be 
represented by the series, $<3 -|-2<a + <3, 8«tj + 2ct^ + 

<3+1, 8/8 j + 2^3 + /8g, increasing in A. P. by 

unity as common difference, then being 3(/3j--<3)+ 
2{02 — Tejas substances possible. 

The mass- units contained in the Ap-atoms of 
the different possible Ap-substances would form 
the series +8<a+2<3+<4, 4<j+3<3 + 2=t3 + 

<4+1 4 / 8 j + 8/83 + 2/J5+i54, there being 4(^83 — 

<i)+ 3 (/ 8 a -<si)+ 2 (/j» -'<s)+(^*-“‘4)+l Ap-Bub- 
stanees possible. 
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The mass units contained in the Earth-atoms 
of the different possible Earth-substances would 
form the series in A. P., g + Sx.., +2X4 + X5, 

+ 4x2 + + 2<4 + < 5 + 1, 5/J^ + 4^2 +3^3 + 

2/34 + ;Sg, there being — x i) + 4(^2 “<2) + 3 

-•t3) + 2 (/ 5 ^ -<4) + (^s -Xj + l Earth-substances 
possible. 

Size ( ). — As to size or vulume, the 
Sankhya accepts only two kinds, — the intinitesimal^ 
which is also without parts ( ) and the 

non infinitesimal, which consists of parts — 
^Tsuw ). The latter varies from the excessively 
small (the so-called Anus. Tanmatras and Paramd- 
nus) to the indefinitely great ( — 

A'kdea ). 

The Ounas alone are infinitesimal, with the 
exception of those ubiquitous ones that evolve into 
A'kaea-atoms and Mind-stuff ( and 

; — all the rest of the evolved products (whether 
subtile or gross matter) are non-infinitesimal. 

Vijndnabhikshu notes that all the Guw^as 
{ Reals ) cannot be ubiquitous. If this were the 
case, that disturbance of equilibrium, that unequal 
aggregation with unequal stress and strain, with 
which cosmic evolution begins, would be im- 
possible. The Gunas, which give rise to A'kd^a 
and Mind-stuff, must be held to be ubiquitous, 
and this will suffice for the ubiquity of Prakriti, 


8 
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(«i ^ ifii 

«fiT { JftirWTf^w, Sutra 51* 

Pada HI.) 

Chemical analysis and Synthesis — Elements and 
Compounds. 

What then is the equivalent in the S&nkhya- 
F^taiijala of the distinction between a chemical 
element and a chemical compound* or is there 
none f Did or did not this elaborate physical 
analysis and classification of things lead on to a 
classification based on chemical analysis and chemi* 
cal synthesis f These are questions of singular 
interest* the answer to which will disclose some new 
points of view from which the ancient Hindu 
thinkers approached the problems of cheraical 
physics and physical chemistry, 

Aggregates ( ) may* in regard to their 

structure* be divided into two classes* (1) those 
of which the parts are in intimate union and fusion^ 
being lost in the whole ( ) ; and (2) 

mechanical aggregates, or coUocationB of distinct and 
independent parts (sefeiiiesr: ). 

A substance is an aggregate of the former kind* 
and may be divided into two classes, (1) the Bhutan 
and their ‘isomeric* modifications ^^0 and 

) ; and (2) chemical compounds 
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). Chemical compounds again may be 
eubdivided into two classes. (1) those composed 
of atoms of the same Bhiiia class, i.e. of different 
isomeric modifications of the same Bhuta. and 
(2) those composed of atoms of different Bhuta 
classes. In the first case, there is contact between 
‘isomeric^ atoms ( ), in the second 
case, between heterogeneous or ‘polymeric’ f atoms 
( ). The first contact leads to inti- 
mate union ( w.— WT^: v: 

) .* the 

isomeric atoms by a peculiar liberation of Energy 
( TOTnlntwil— the action of similars on similars ) 
are attracted towards one another, and being 
riveted as it were, form the so-called material cause 
) of the compound product. The 

second kind of contact ( that between unlike of? 
^polymeric’ f atoms of heterogeneous Bhutas ) begins 
with a liberation of Energy ( }. which breaks 

up each of the Bhutas. and taking particles 
(or atoms ) of one as nuclei or radicles groupa 
particles of the rest round these radicles in 
a comparatively free or unattached condition. 
In this case, one Bhuta, that which serves to 
furnish the radicles, not necessarily that which 
is numerically or quantitatively predominant, 
^ets the name of material cause ( )• 
and the others, which by their collocation cause 
the liberation of Energy ( wqwai, or ftwr J. 
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are called efficient causes 

amnxa^an: 

aawfm— ar^aqrfe, on Karika 16. The illus- 

tration given (viz. the Bases as modifications o£ 
Ap, water, with Earth-accretions) show that this 
process applies not only to the Gunas, but also to 
the Bhutas. qfen 

fwoft — ( on Kdrikd 17 ). — ea aft ( iaaf 
aflt aft) aYavaTfaaiaaafaaTit a.firw a a^a^ant (aftaa 
on Sutra 112, Chap. V ), arffiaia^ar aaiaafftaiT^ 
am^laaaaT^ aital^q ifeS: qaai aiaa arfa 

( ftamftra— Kf aaara ). 

Aniruddha goes so far as to hold that both 
^isomeric’ and ‘polymeric* (or ‘heterogenic*) com- 
binations are real cases of constitutive contact, 

( aiTnia«qta 9 e.g, «ftftaqTq1?aiwaa^— aftaix on Sutra 
113, Chap. V.) But in the later Sankbya-P&tanjala 
the current teaching denied this-— q^n^qiaiaiatarn 
(Sutra 102, Chap V), when ftaiqfaa notes— qa»it 
fanareftrirt a laftfii aanJlqfrtlqTqiqsi < 

But besides these transformations of substanca 
( ?atTaT-qRaia ) by ‘isomeric* or ‘heterogenic* 
process, ceaseless changes go on in the characters, 
the modality, and the states of substances— ohangea 
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which are due to the unequal distribution of force 
(or of stress and strain. — pressure) among the 
'Outias. which are in themselves constant.. ( ^4i- 
TOfinKn:,— nm turr ait 

aa^T% an, aar nata sfa ^ inm ^fairr 

a war afiTi— sfa nuT^faanq-^wTaaTat 

Sutra 13, Pada III. ) 

*‘Even as the same figure ‘P stands for a 
hundred in the place of hundred, for ten in the 
place of ten, and for a unit in tlie place of unit."* 


^ This conclusively proves that the decimal notation was 
familar to the Hindus when the Vyisa-Bhishya was written. 
i.e. centuries before the first appearance of the notation in 
the writings of the Arabs or the Greoo-Syrian intermedia- 
ries. Vdchaspati, who comments on the Vyisa-Bhishya. 
composed his Nyiya-Shsbi-Nibandha in 
i.e, Samvat or 842 A. D. This cannot be S'aka 898. 
for apart from the decisive use of which by this time 

had come to signify the Samvat era, Vicliaspati’s commen- 
tator Udayana. wrote the Lakshandvalf in S'aka 906— 

iwrrvfn: i 

and Udayana. who wrote the ParUuddhi on the Titparyya- 
tfk^ of V^haspati, could not have been a contemporary of 
the latter, as will also appear from the invocation to Saras- 
vatl in the opening lines of the Pari#addhi. Vichaspati 
then preceded Udayana by 142 years, and must have been 
himself preceded by the author of the Vydsa-Bhdshya by a 
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Now the question is — in these mixed sub- 
stances does the fusion take place by Paramdtius 
or by larger masses (or lumps) f Now a Paramdnu 
is defined to be the smallest portion of any sub- 
stance which exhibits the characteristic qualities of 
that substance, — in other words, it stands for the 
smallest homogeneous portion of any substance. 
It is not without parts and therefore not indivi- 
sible. It is subject to disintegration. In a Bhuta 
or its isomeric modification, the Paramanu, the 
smallest homogeneous component particle, is un- 
mixed, and therefore corresponds to the atp^m of 
modern chemistry. In a mixed substance ( 

) whether it is an ‘isomeric' or a ‘polymeric' 
compound, the qualities are due to the mixture, 
and therefore its Param^9^u, the smallest homo- 
geneous particle possessing its characteristic 
qualities, must result from the mixture of the 
Param&nus (in smaller or larger numbers as the ease 
may be) of the component substances. The Para- 


longer interval still, for VSchaspati ascribes the Bhishja to 
Veda Yjdsa himself ( )• 

The internal evidence also points to the conclusion that the 
Bhiahya cannot hare been composed later than the sixth 
century,— cf. the quotations from Panchasikha, V drshagaaya, 
and the Shaabfi-Tantra-S'&stra, withont a single reference to 
I'xvara-KrtahNa— which ia decisive. I may add that I 
i^member to have come acrcse passages of a similar import m 
Buddhist and other writings of a still earlier date. 
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m^fia of a mixed substance therefore corresponds 
to what we now call molecule. ( 

«iTWTer i fr irfwirq^t ^mear- 

wqfireSt €: 

Sdtra 52, Pada Ill.^qi^fiiav^f if fqqfqcq* | qfts^qfqfW; 

i fttrni- 

fw,— qqqRinmri Sutra 88, Chap. V.)— That the 
Paramdnus form molecules ( qjvqr ) in forming 
substances, is acknowledged by the Silnkhyas as will 
appear from Gautfapada,— irar W«qlwiqnTq wwqmq^wr; i 
( ifWqiq, on KArikii 12). Even the Vaieeshikas, with 
their prejudice against ‘polymeric’ or ‘heterogenic’ 
combination, acknowledge that in ‘polymeric’ com- 
pounds the different Bhuta substances unite by their 
Paramafius (or atoms), though they rigidly insist 
that in such cases only one atom should be regarded 
as the ‘radicle’ ( vqnnw or swnqmqnvKw ) and the 
others as co-e£Scient causes ( fii fw wai n w— wqwamt ), 
e g. uaqiqi^— ■ ^35 *i«»jqqnfinanq*n- 

am fi^tmswiq; qtfdqqqsnw^frilsit qqq^isq^t (dk^. 
aiqmai — where S'ridhara notes qipSai wqqq? «qvqi«i; 
and Udayana S^sit qq»n<TOt qitisq\wvf^«?l 
Iqq^roq* fqqfkni ) r 
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It is only in the mediaeval S&nkhya-P&tanjala 
that under the influence of the Ny&ya-Vaiseshika 
doctrine a radical difference was conceived to exist 
between the structure (or constitution) of a molecule 
composed of ^isomeric* atoms^ and that of one com- 
posed of heterogeneous (or ‘polymeric’f) atoms. 
In the former case, there was believed to take place 

intimate union ( w ), in the latter case, only a group- 
ing of comparatively free or loosely attached atoms 
round a radicle atom ( ), with liberation of 
Energy ( — or and the setting up 

of unequal stress and strain ( )• 

At the same time, it was of course admitted that this 
distinction does not apply to the forms of subtile 
matter ( Tanmdtra — ) which could unite in inti- 
mate fusion, whether homogeneous or heterogeneous. 
For example, the subtile body ( ) which is 
supposed to be the seat or vehicle of the conscious 
principle is acknowledged by Yijn^na-bhikshu to be 
penta-Bhautic ( ) ; in other words, all the 

five Tanm&tras serve as material causes, though the 
gross body ( the animal organism ) is stated to be 
only a ^polymeric* compound with the Earth-Bhuta 
as radicle or base. wfwunrtK ir I 

uairaqiT^ ipi qpqqmf finrrfqm*! afKn ( uqqwupa— Sutras 



HINDU CHEMISTRY 


121 


11 and 12, Chap. III.— ^ 
{ihid» Sutra 19, Chap. III.) 

But in the original Sankhya-Ptltafijala it ap- 
pears that the production of a new substance by 
mixture of unlike Bhutas { ) was con- 
ceded as freely as in the Vedanta, and was conceived 
as nowise difEerin^ from the formation of a com- 
pound of atoms of the same Bhuta class. The 
Saiikhya analysis of all change into transformations 
of Energy due to collocations of unchanging Guiias, 
in other words, the prevailing chemico- physical ( or 
physical ) point of view, naturally recognises no dis- 
tinction between collocations of ‘isomeric’ and those of 
heterogeneous (or ‘polymeric’ f) atoms At bottom 
they are all collocations of the Gunas. Even VijnAna- 
bhikshu who, as one of the latest expounders of the 
Sankhya-Patahjala, has been most affected by the 
Vaieeshika prejudice against ‘polymeric’ combination 
{ ) urges that the qualities of a compound 

substance are not necessarily the result of similar 
qualities in the component elements. 

^r«S^TW^Rn «fii g i ) 

Elsewhere he explains that far from the vital acti- 
vity being independent it is originated and main- 
tained by the combined operation or fusion of the 
different sensory and motor reflexes bf the living 


Hindu Cbeinjstry-50 
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orgaDism, and notes that the united operation o£ 
mixed (or miscellaneous) causes, where there is a fit 
collocation of matter, ofEers no difficulty to a follower 

of the Sdnkhya-Pataiijala : — ( 

if^o: 

Sutra 32, Chap. II). In the 
middle of the ninth century, we find Vachaspati 
instancing some ‘heterogenic' or ‘polymeric' composi- 
tions as typical examples of evolutionary change 
( ) and unhesitatingly accepting the substan- 

tive character of the products. In the Kaumudi he 
describes the various acids and juices of fruits as 
modifications of the same original water in the pre- 
sence of difEerent kinds of earthy accretions. The 
process is peculiar. The water-particle (or atom) 
serves as a radicle or centre of a system, and the diffe- 
rent kinds of the Earth-Bhuta centering round this 
as a nucleus become the seat of forces, which bring 
io the development of new energies (and new quali- 
ties, c.y. tastes) in the water. ijm 
^irnarirfq 

qfwmq i xfii 

I (^g^ on E&rika 16). Vdchaspati also 
points out that different substances may .be 
. transformed injto one and the same snbslanoe (e, g. 
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the production of salt by the cow, the horse, the 
bufPalo and the elephant^ thrown into the salt factory 
of Sambara in Rajputana or of the dame of a 
candle by the combination of wick, oil and fire. 

^if^TOTnwiifT qfwir:, 

w *fh i — on Pada 

IV. Sutra 14.) 

Earlier still, i.e»^ not later than the sixth century, 
the Vjilsa-Bhashya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautic chemical com- 
pounds of w'ater and earth substances, in the shape 
of saps, acids anck juices, are found in plants in 
their different parts ( 

). In other words, bi-Bhautic compounds 
are here placed in the same category as ‘isomeric* 
compounds of substances of the same Bhuta class, 
for here the particles of both the Bhutas are 
regarded as forming the matter (material cause— 
of the smallest homogeneous portions of 
the compound substances. 

Vachaspati naturally interprets this to 
mean separate modifications of the two Bhutas. 
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The view of the earlier Sdnkhyas that atoms of 
different Bhutas may chemically combine to form 
molecules of compound substances as much as atoms 
of different modes of the same Bhuta comes out 
clearly in Utpala’s brief reference to the Safikbya 
system in his commentary on Varahamihira's Vrihat 
Sawhita. ( w: RW; [ J i 

%«r: i ot: 

Utpala, Chap, i, Slloka 7 ). 

Chemistry in the medical schools of ancient 
India : — As a matter of fact, long before the fifth 
century, probably as early as the first century A. d , 
the prevailing schools of medicine and surgery which 
were based on the S^ankhya teaching with a metho- 
dology derived from the Ny^ya-Vaiseshika doctrine 
( cf. Charaka, S'arirasthana, Chap. I, Vimanasthana, 
Chap. VIII — also Susruta, S^arirasthana, Chap. I) 
had founded an elaborate theory of inorganic and 
organic compounds» which equally admitted iso- 
Bhautic and hetero-Bhautic combinations. Like the 
Vedantists, Charaka held that each of the gross 
Bhutas (MahAbhutas) is a peculiar ultra-chemical 
compound of five original subtile Bhutas. In this 
sense, every substance is penta Bhautic, but for 
purposes of chemical analysis and synthesis, i. e. 
considered with reference to the MahAhhutas, all 
substances in their chemical constitation, belong to 
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one or other of the following claspep ; Mono- 
Bhantic, bi*Bhautic, tri>Bhautic, tetra-Bhautic, and 
penta-Bhautic. Compounds of difEerent Bhiitas, 
again, may combine to form more complex substan- 
ces, and the^ in their turn, higher compounds still, 
and so on in progressive transformation, as is more 
specially the case with organic substances and 
products. 

Physical characters of the Bbutas : — The pre- 
vailing physical characters of the different Bhutas 
and their isomeric modes are enumerated as follows. 

Earth-substances— Heavy, rough, bard, inert, 
dense, opaque, exciting 
the sense of smell. 

A p-Bubstances— Liquid, viscous, cold, soft, 
slippery, fluid, exciting the 
sense of taste. 

Tejas-substances— Hot, penetrative, subtle, light, 
dry, clear, rarefied, and 
luminous. 

Vdyu-substances— Light, cold, dry, transparent, 
rare-fied, impingent^ 

Alk&sa-sabstanoes — Imponderable ( or light ), 

rarefitd, elastic, capable of 
sound ( vibrations ). 
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mrt«r ( — Charaka, S^arirasthana, Chap. 26 •, compare 
Sa^ruta, Sutrasthana, Chap. 41 ). 

Charaka points out that the primary qualities 
or specific physical characters of the hve Bhiitas 
are tactile qualities, i, e. sensible to touch, e. g, 
hardness ( or roughness ) for Farth, liquidity ( or 
yielding to pressure ) for Ap, impelling or moving 
force ( pressure ) for Vayu, heat for Tejas, and 
Vacuum ( non-resisfance, penetrability ) for A^kasa. 

Charaka-S arirastbslnai Chap. I. ) 

( cf. the elaborate enumeration of physical oharac* 
ters quoted in Vijnana-bhikshu, Yoga-Vdrtika, 
Sutra 42, Pada I also Varavara’s commentary 
on Tattva-traya Achit-prakarana ). 

The Maba-Bhutas— mechanical mixtures 
Susruta notes that each of the gross Bhutas (Mah&- 
bhutae) is found mixed up with the other Bhutas ; 
— g.f the Mahdbhuta Akasa ia the receptacle ( or 
vehicle ) of air, heat-and^light, and water vapour ; 
the Mah4bhuta V4yu, of water-vapour, light*and 
heat, and even fine particles of Earth held in 
suspension ^ the Mah^bhiita Tej48> of earth-parti* 
cles in the shape of smoke, and also water-vapour. 
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Sufiruta, Sarira- 

ethdna, Chap. I. ) w s^i: i ^wir- 

I I— Dalvana on 

Susruta, loo. cit.) 

Mono-Bhautic Earth-substances : — Charaka and 
Susruta regard the following as Earth-substances — 
Gold, the five Lohas ( silver, copper, lead, iron and 
tin) and their ‘rust\ arsenic, orpiment, various 
mineral earths and salts, sand, precious stones, 
( Charaka, Sutrasthana, Chap. 1. Cf. also Susruta, 
Siitrasthana, Chap. I— 

Dalvana on Snsruta, loc, cit.) 

The salts include common salt, saltpetre, etc. 
Susruta mentions, the alkalis, borax, natron, 
Yavakshdra ( carbonate of potash ) etc. The Audbhida 
salt, an infiorescence of the soil, stands for reh ( 
u«n?l^fw: ). 

Of these Earth-substances, some were known 
to be compounds, e. g. the chemical salts of the 
metals, collyrium etc. Susruta describes the pre- 
paration of the metallic salts. The leaves of the 
metals were pasted over with the salts, and then 
roasted ( ) ( Chikits^sthana, Chap. 10 ). 

These metallic salts are therefore mono- Bhau tic 
Earth-compounds. Su^ruta also gives the preparation 
of mild and caustic alkalia (Sutrasth^a, Chap. 11. 
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Origin of j)recion8 stones Some hazarded the 
guess that the precious stones are rocks (or earths ) 
metamorphosed by natural process in the course 
of ages ( Varahamihira — 

Utpala notes, — mirr: ). 

Ap-substances, simple and compound : — 

Susruta, following Charaka, enumerates various 
classes of Ap substances ( J as follows 
waters, acids, milks, curds, butters, oils (vegetable 
as well as animal), fats, honeys, molasses, alco- 
holic liquors, urines etc. 

Pure Ap ( Mahiibhuta ) is tasteless and the 
six tastes are developed when the Mahdbhiita 
Ap enters into combination, mechanical or chemi^ 
cal, with other Mahdbhutas. Sutriita notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and where the particles 
so dissolved are predominantly Earthy, the water 
tastes acid or salt,— -where predominantly watery, 
the resulting taste is sweet, — where the Earth 
particles are mixed up with Tejas, the water tastes 
pungent or bitter etc. Such is the case with mecha* 
nical mixtures. In the case of bi-Bhautic or tri- 
Bhau tic ^compounds Char aka mentions that sub- 
stances with Mah^bhuta Ap predominating in 
their composition * taste sweet ; with Mah^bhiitas 
Earth and Tejas predominating, acid ; with Hab&- 
bhutas Ap and Tejas predominating, salt ; with 
Mahdbhutas Vdyu and Tejas predominating, pun- 
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gent ; with Mabdbhutas Vayu and predo- 

minating, bitter ; and with Mah&bhdtas Vayu and 
Earth predominating, astringent (Char aka, Sutra- 
ethdna. Chap. 26, — cf. Sueruta, Sutrasth^na, 
Chap. 42). 

In fact with the exception of Sueruta's waters 
which are mechanical mixtures, or rather solutions, 
all these Ap-substances are organic products 
and, as such, penta-Bhautic, i, e. compounded of all 
the five Mahdbh litas, and the particular 'taste* 
which is developed depends on the relative pro* 
portion of the Mahabhutas, and the predominance 
of one or more of them in the penta-Bhautic com- 
pound in question. 

Qualities of Compounds. — The isomeric modes 
of each Mahdbhiita have specific colours, tastes 
etc. due to their structure, ue, the arrangement 
of their atoms, and the physico-chemical charac- 
ters of compounds whether of the same or of 
different Mahabhutas result from the collocation 
in unequal proportion of the different forces 
latent in the atoms of the component substances. 
Charaka adds that the varied forms ( textures ) 
and colours of organic substances, whether vege- 
table or animal,^ are derived in the same way. 

ipiWFifiia liifivsii'iJWt i 

Susruta ignores Charaka’s distinction between 
Mah4Uiut6 and subtile Bbuta, and views every 
9 
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substance as in reality penta-Bbautic and it is 
only the relative predominance of a particular 
Bhuta or Bhutas in any substance that detei^ 
mines its class. ( 

I wfif iT 

i Susruta, Siitras- 

tb^na Chap. 41) 

The extant Charaka and Susruta— Succession of 
medical authorities 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific knowledge in the medical schools of 
Ancient India, are both redactions of original 
authorities. The extant Charaka is a redaction by 
Dridhabala of the genuine Charaka Sarnhit^ 
which was itself a redaction by Charaka of the 
original work of Agnivesa, the disciple of A treya 
Punarvasu as distinguished from KfisbtiAtreya and 
Bhikshu A'treyai also well-known medical autho- 
rities. The extant Susruta is a redaction bj^ 
N4g4rjuna of an original work ( Vriddha Susruta y 
by Susruta, the disciple of Dhanvantari. That 
Charaka preceded Susruta is almost certain. 
N4g4rjuDa was probably earlier than Dridhabala. 
At any rate, Dridhabala imported into Charaka 
mudi of the surgical knowledge whieh had till then 
been the traditional heritage of the SusmU sohool. 
And in the matter of the suigical treatment of cer- 
tain diseases, the genuine Dridhabala is often as 
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advanced as Susruta^s redactor himself. The latter 
was probably identical with the alchemist N^drjuna 
( Siddha 'Nagdrjuna ), the metallurgist Ndgarjuna 
( author of a treatise on metallurgy, Lohas'^tra ), 
and the Buddhist Ndgarjuna, author of the Madhya- 
mika-sutravritti. Charaka and Susruta continued 
to receive additions after Dridhabala and Nagdr- 
juna, and even after Vdgbha^a^ but the whole of the 
extant Charaka is probably much earlier than the 
commentator Chakrapdni, and the whole of the 
extant Susruta earlier than Dalvana, the commenta- 
tor, and Madhava, the author of Rugviniscliaya. 
The extracts in Vagbha^a make it certain that the 
passages 1 have quoted or shall quo^e from the 
Sutrasth&na and S'arirasthaua of Charaka and Sus- 
rata cannot be later than the sixth century of the 
Christian era. 

Preparation of Chemical Compounds.— The 
knowledge of chemical compounds and o£ their 
preparation continued to make progress in the 
Charaka and Suaruta Schools. The great metal- 
lurgist, Fataiijali, in his treatise on Metallurgy 
( ) gave elaborate directions for many 
metallurgic and chemical processes specially the 
preparation of the metallic salts, alloys and amal* 
gams, and the extraction, purification and assay- 
ing of metals. Probably it was Patanjali who 
discovered the use of the mixtures called Vidas^ 
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which contained aqua regia or other mineral acids 
in potent ia. Unfortunately Pataiijali^s magnum 
appears to have been lost, but . extracts from 
it are frequently found in mediaeval works on 
Medicine and Basayana, which leave no doubt 
as to its remarkable scientihc value. The metal- 
lurgist Nagarjuna advanced the knowledge of 
ohemical compounds by his preparations of mer- 
cury. The Harshacharita, in the seventh cen- 
tury, relates a fable concerning this Nagarjuna, 
and speaks of him as a friend and contemporary of 
S^tavahana. The relative priority ol Patafijali and 
Nagarjuna is a vexed question in the history of 
metallurgy. That N&g&rjuna’s Loba^astra was earlier 
than the final redaction of Patafijali will appear 
from the following circumstances (1) Chakradatta 
in his summary of Nagarjuua mentions that the 
chemical process of testing pure iron must be repea- 
ted twice before it can be regarded as decisive, where 
as S'ivadasa Sen’s extract from Patafijali shows that 
the latter directed the process to be repeated seven 
times ; (2) Patafijali in the Abhraka-vidhi (mica 
operation) adds mercury, which in this particular 
operation is wanting in Nagarjuna’s recipe (cf. 
Chakradatta, and Patafijali as reported in the 
Yogoratndkara-sa much cbaya ); and (3) Nagstrjuna 
is quoted in the earlier compilations, Patafijali in the 
later. 

Early in the sixth century, Yan^hamihira in the 
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Vrihat Samhita gives several preparations of 
cements or powders called Vajra-lepa ^^cements 
strong as the thunderbolt and there was ample 
use for these in the temple architecture of the 
Buddhist period, the remains of which bear 
testimony to the adamantine strength of these 
metal or rock cements, ( 

wrniTi^ gwigci^Tqt i Chapter 56, 

Ibid. ). Varahamihira also alludes to the experts 
in machinery .and the professional 

experts in the composition of dyes and cosmetics 
Ch. 16, also Ch, 15). I would also 
refer to the interesting Chapter on Perfumery 
(Ch. 76) where Vardhamihira gives various recipes 
for artificial imitations of natural flower scents as 
of the essence of Vakula, tJtpala, Champaka, 
Atimuktaka &c., arranges compound scents in a 
sort of scale according to the proportions of cer- 
tain ground essences used in bheir preparation, 
and determines by the mathematical calculus 
of combination ( ) the number of 

variations of the different notes in this scale. 
To these classes of professional experts were 
due three of the great Indian discoveries in the 
chemical arts and manufactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West and 
secured to her an easy and universally recognised 
pre-eminence among the nations of the world in 
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manufactures and exports : — ( 1 ) the preparation of 
fast dyes for textile fabrics by the treatment of 
natural dyes like Mailjish^Aa with alum vrfmrr 
and other chemical ( e, g. sulphate of iron ) 
also oow-dung (cf. the ‘‘cowdung substitute’^ 
Hoscoe) ; (2) the extraction of the principle of 
indigotin from the indigo plant by a process which 
however crude is essentially an anticipation of 
modern chemical methods ; and (3) the tempering of 
steel in a manner worthy of advanced metallurgy, 
a process to which the mediseval world owed its 
Damascus swords. It was this applied chemistry 
much more than handicraft skill which gave India 
her premier position in the middle ages and earlier 
( indeed from Pliny to Tavernier ) in exports and 
manufactures ^ for in handicraft skill as in design 
and workmanship, great as were her merits, India 
came to be surpassed by her disciples China and 
J apan. 

The V^avadatta and the Da^akumara Charita 
in the sixth century allude to the preparation of 
a mass of fixed or coagulated mercury ( 

; a chemical powder, 
the inhalation of which would bring on deep sleep 
or stupor ; a chemically 

prepared stick or wick for producing light without 
fire { ; and a powder which 
like anaesthetic drugs or curare, paralyses 
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sensory and asotor organs ( iftfiCTTil 

— ). Vrtnda 
( circa 950 A.^ D. ) notices the preparation of sul- 
phide of mercury (temnw) composed of one 
part of sulphur, and half its weight of mer- 
cury ; and also of cuprous sulphide (qufeUTw), 
Chakrapdni ( circa 1050 a . d. ) mentions the pre- 
paration of the black sulphide of mercury, “by 
taking equal parts of mercury and sulphur’\ 

The Raeartiava ( circa 1200 a. n ) notices the 
colours of metallic flames , probably after Patafijali ; 
e. g. copper gives blue flame ; tin, pigeon- 
coloured ; lead, pale ; iron, tawny ; blue vitriol, 
red. It may be noted that the Rasarti-ava regards 
mercury as a penta-Bhautic substance. 

The Rasaratna-samuehohaya divides the mi- 
neral kingdom ( Earth-subsfances, simple and 
compound ) into the following classes (1) 

The eight Rasas, mica, pyrites, bitumen, blue vitriol, 
calamine, etc. (2) The eight Uparasas 
( useful in operations of mercury ), sulphur, 
red ochre, green vitriol, alum, orpiment, realgar, 
collyrium, aud medicinal earth, to which may be 
added the eight SAdh^rawa Rasas, sal-ammoniac, 
cowrie, cinnabar, rock vermilion, etc. (8) The 
gems, diamond, emerald, sapphire, cat’s eye, sun- 
stone, moon-stono, pearl, etc. (4) The metals. 
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^old, silver, iron, copper, lead, tin, and the alloyfiH<- 
brass and bell-metal. Other Earth-subetanoes are 
six salts, three alkalis, mineral earths, and several 
poisons ( cf. vol, I, pp. 32-98 ). 

Chemical compositions and decompositicns — 
metallurgic processes. — In these writings, we 
frequently come across instances of chemical 
composition and decomposition, by processes, 
more or less crude, of calcination, distillation, 

sublimation, steaming, fixation, etc. ( 
w.VT?T»r, etc. ) e g, the pre- 

paration of perchloride of mercury by taking 
common salt and mercury ( ^T!- 
) ; of sulphide of mercury 

( ) by taking sulphur and mercury ; of 
Sindura from lead ( — Amara- 

kosha sixth century a. d, ) ; — of the medicinal com- 
pounds, Svarna-sindura and Rasasindura, with mer- 
cury, sulphur and gold, where gold may have been 
fancied to influence the resulting compound in some 
mysterious way, either as a ^dynamic’ or as a 
catalytic also the extraction by chemical de- 
composition of mercury from sulphide of mercury 
( vide of copper from 

sulphate of copper ( ) by heating this 
substance with one-fourth of its weight of borax 
( Rasaratna-samuchchya,— of* Bhdvaprak^, 
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g HT^q^Tg c^r^f^r) ; of zinc ( ww, 

) from calamine ( — Rasarnava ) ; of copper 

from pyrites ( etc,— Rasarwava, (though 

the golden pyrites were supposed 1o be a semi-metal 
of gold, containing some gold along with the 
essence of copper ) — the purifications of mercury by 
repeated distillation from lead and tin with which 
it was wont to be adulterated in the market. The 
various metal) urgic processes described are — extrac- 
tion, purification, killing (formation of oxides, chlorides 
and oxy-chlorides for the most part ), calcination, 
incineration, powdering, solution, distillation, 
precipitation, rinsing ( or washing ), drying, steam- 
ing, melting casting, filing, etc. to all which each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in difEerent measures — 

and methods which, it often 

crude, especially from the absence of independent 
and isolated mineral acids, were yet in several 
instances remarkably simple and effective, and which, 
after all by the use of various Vic?as potentially 
containing mineral acids aqua regia, sulphuric acid, 
hydrochloric acid, etc.) virtually accomplished the 
practical ends kept in view. To these were added 
several special processes for mercury ( e. g, fixation ), 
bringing up the number of mercurial o{>eration8 to 
nineteen. 


Hindu Chemistry'S! 
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It may be noted that the mixtures called Victas, 
which potentially contained dilute mineral acids, 
were regularly employed not only in killing the 
metals ( forming their oxides and chlorides ), 
but — what is of fundamental importanoe— for pur- 
poses of chemical decomposition of metallic salts, 
etc. aud the extraction and purification of metals. 

Organic Compoutids« — Organic Compounds are 
either vegetable or animal substances ( wwv err it 

). The molasses, the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues of plants 
are vegetable compounds ( wrc hit ). Honey 

milk, curd, butter, fat, bile, urine, and other excreta, 
together with the organs and tissues of animals, 
are animal substances. Charaka notices vegetable 
as well as animal oils. The viscous (oily) substances 
are classed under four heads— butters, oils, fats, and 
marrows ( irwrr ). Salt may 

be either mineral or vegetable salt. 

Susruta divides poisons into two classes ~ Vege- 
table and animal, but several poisons expressly 
termed mineral poisons ( ) are included in 

tbe first class. 

All organic substances, whether animal or 
vegatable, are penta-Bbautic, being compounded 
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of greater or less proportions of the five Mahd* 
bhutas. 

Taking the human body Charaka finds that 
the foetus is composed of sixteen organic sub- 
stances, viz. four, composing the Sperm-cell which 
comes from the male ; four composing the germ- 
cell which comes from the female ; four added by 
the transformation of the nutritive material, and 
finally, four kinds of subtile matter, which together 
form the vehicle of the conscious principle. As to 
the four organic substances which compose the 
sperm-cell, or the other four which compose the 
germ- cell, it is not clear whether in Charaka’s view 
they are also in their turn compounded of less 
complex organic substances, or whether their 
constituent elements are inorganic penta-Bhautic 
compounds. 

The tissues that appear in the course of deve- 
lopments of the feetus are further transformations 
( higher compounds ) of these foetal substances. 
All the component substances of the body are penta- 
Bhautic compounds, though sometimes they are 
assigned to the particular Bhiitas which predominate 
in their composition, e.g, bile to Tejas, lymph, chyle, 
blood, fat, urine, sweat and other secretions to Ap, 
and skin, fiesh, bones, nails, hair, etc. to Earth. 
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ittytksiiN ^nrwTfii efc seq, Charaka, 
Sanrasthana, Chap. II. vide also Gharaka, 

S'arirasthana, Chap. VII. cf. GangAdbara’s 

Jalpakalpataru. fv-if 

fTOT^^irqr i 

i fi i 

Cf. Charaka S aiirasthana. Chap. IV. iTT^an^qlsfq W 

I ) 

Postal Development ( after Susruta ). The ovum 
fertilised by the sperm-cell and developing under 
the influence of animal heat forms successive layers 
and tissues even as layers of cells and fibres are 
formed in wood. First are formed seven layers 
epithelial and dermal ( }i then follow the 
several tissues ( ), the flesh, the vascular tissue, 

the fat and marrow, the lymphatic ( and glandular ) 
tissue, the intestinal tissues, the biliary and the 
seminal vessels, — tissues which are regarded by 
some as modifications of the original dermal layers 
of the ovum (cf. the layers of the blastoderm and 
their relation to the tissues in Embryology). The 
tissues are supposed to be developed successively, 
one out of another, by chemical action or metabolism 
( mqr ), e. g, chyle is transformed into blood, blood 
into flesh, flesh into fat, fat into bone, bone into 
narrow, marrow into sperm-cell. The organs are 
next formed out of the tissues. The liver, gall- 
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bladder ( iRtif K spleen and lungs are referred to 
the blood ; the intestines to the blood, lymph and 
bile ; the kidneys to the blood and fat ; the testicles 
to the blood, lymph and fat ; the heart to the 
blood and lymph ; and the tongue to the lymph, 

blood and flesh. Vdyu, with the accompaniment of 
animal heat, impels the 'currents’ in the 

system ; Vayu acting on the flesh gives rise to 
the muscles, and it is Vayu again, which, with the 
essence of fat ( or marrow ), produces the nerves, 
arteries and tendons. ( 

^^Tf^UTT: Wpff I— wt: I 

mx: htSi! i hwt nt^nxT { 

xmHxi I RrdtuT i i 

I xft I qjRqqT I— qw 

qtfqnnft l — et seq Susruta, S arirasthdna. Chap. IV. — 

nuY qfq qfqwq: qqfiq^ i 

qeqi qu: qw. I Sutrasthana, Chap. XIV.) 

The following parts ( tissues and organs ) in 
the foetus are in a special sense modifications of 
the four organic substances contributed by the 
sperm-cell of the male parent ; hair, nails, teeth, 
bones, nerves, veins and arteries, tendons and 
ligaments, and the sperm-cell ; the foilowiDg, of the 
substances derived from the mother,«-8kiD, blood 
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Hesh, fat, the heart, liver and spleen, kidneys, 
stomach, intestines, etc. ( Charaka, Sarirasthdna, 
Chapter III. ?iTf»r hwifk 

firfii fq?r3iTf«T I nw iTi??9iTfii ?nf»r ^ 

^ ^ Ihn ^ S^t^nud ^ t fn 

^rasnfd i) 

Chemistry of Digestion — The food we eat 
contains five classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named £arth>com- 
pounds, Ap-compounds, Tejas-com pounds, Vayu- 
compeunds and Alka^a^compounds. The Earth- 
compounds supply the hard formed matter of the 
body, the Tejas-eompounds give the animal heat 
( or the metabolic heat ), the Vayu-com pounds 
are the sources of the motor force in the organism, 
the Ap-compounds furnish the watery parts of the 
organic fluids, and the A'ka^a-com pounds contri- 
bute to the finer etheric essence which is the 
vehicle of the conscious life. Roughly speaking, 
the Earth’compounds answer to the nitrogen 
compounds in the food, the Tejas-com pounds to 
the hydro carbons ( heat-producing ) and the 
Vdyu-oompounds to the carbo-hydrates (dynamic). 
The Ap-oompoonds are the watery pu'ts of food 
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and drink. Th . ^lesh, for example, is a tissue com- 
posed principally of the Earth-compounds, the fat 
of the Earth and Ap compounds, the bones of Earth 
Vayu and Tejas compounds. The Tejas compounds 
predominate in the composition of the blood. For 
purposes of digestion it is stated that different 
operations of the metabolic heat (perhaps different 
digestive fluids are also meant) are required to 
digest the different substances in the food. 

The course of metabolism is described as 
follows : — The entire alimentary canal is called 
Mahdsrotas (the great channel). 

The food goes down the gullet by the action of 
the biomotor force, the Praria-Vayu. 

In the stomach ( ’'UiUiiu ) the food becomes 
mixed up first with a gelatinous mucus ^ ) 

which has a saccharine taste, and then gets aci- 
dulated by the further chemical action of a diges- 
tive juice ( )— evidently the \ gastio 

juice is meant. Then the biomotor force, the 
Samana VAyu, begins to act and drives down the 
•chyle by means of the Grahaoii to the Pittd- 
saya (duodenum), into which bile comes down from 
the liver, and thence to the small intestines ( the 
). these, the bile ( or rather the 

digestive substance in the bile as opposed to the 
colouring element ) acts on the chyme, and con- 
verts the latter into chyle ( W ), which has at first 
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a Kata taste ( pung^ency ). chyle contains 

in a decomposed and metamorphosed condition 
all the penta-Bhautic organic compounds, viz. 
tissue-producing Earth-compounds, water parts or 
A p-com pounds, heat-|>roducing Tejas-com pounds, 
force-producing V4yu compounds, and lastly, finer 
etberic constituents which serve as the vehicle of 
consciousness. The essence of chyle ( ) from 

the small intestines is driven by the biomotor 
forcci the Pr^tia Vayu, along a Dhamani trunk 
( cf. the thoracic duct ) first to the heart ( which 
is a great receptacle of chyle ), and thence to the 
liver ( and the spleen ), and in the liver, the colour- 
ing substance in the bile acts on the essence of 
chlye, especially on the Tejas substance therein, 
and imparts to it a red pigment, transforming it 
into blood. But the grosser part of chyle ( ) 

proceeds along the Dhamanis. being driven 
by the biomotor force, the Vyana Vayu, all over 
the body. 

When the blood has been formed, the essence 
of chyle in the blood, acted on by Vayu (biomotor 
force) and Mamsagni ( the fiesh-forraing metabolio 
heat ), forms the fiesh tissue, the Earth -compound 
of the food substance especially contributing to 
this tissue. Of the fiesh tissue thus formed, the 
grosser part goes to feed or replenish the flesh tissue 
all over the body. The finer essence of flesh in the 
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blood in the chjle^ acted on again by V^yu (biomotor 
current) and the fat-forming metabolic heat (^sfu) 
in the menstruum of lym| h ( ), receives 

viscosity and whiteness, and produces the fatty 
tissue, the Earth-compounds and Ap* compounds 
of the food especially contributing to the product. 
This fat in the chyle (or blood), or rather the grosser 
part of it replenishes the fatty tissue of the body, 
but the finer essence of fat in the flesh in the blood 
im the chyle, acted on by Vaju (biomotor current) 
and the m arrow-form iug metabolic heat, in the 

menstruum of lymph ( ), becomes hard 
( or crystalline ), and forms bone, the Earth, 
V^yu and Tejas compounds contributing principally 
to the product. The essence of the fat fills the 
hollow channels of the bones, and acted on again 
by biomotor Vdyu and metabolic heat, becomes 
transformed into the marrow. The marrow is 
transformed into the semen, which is copveyed 
down by means of a pair of Dhamanis ( ducts ) 

( if ), lodged in its receptacles ( naPiVT— ) 

and discharged by means of another pair of ducts 
( a ). The semen, or rather all the 

elements in their finer essence, give off Ojas, which 
returns to the heart, the receptacle of chyle and 
blood, and again floods the body, and sustains 
the tissues, thus completing the wheel (or self-return* 
10 
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ing circle ) of metabolism ( Cf. 
Charaka and Y^gbhata ). 

It is to be noted that, throughout^ the fluid 
in the chyle ( or blood ) acts as the menstruum* 
though occasionally the lymph, which is itself a 
derivative from the chyle is added as in the case 
of the fatty tissue and the marrow ^ and that each 
preceding element or constil uent of the bodj^ ( Mig— 
) takes up the proper organic com- 
pounds from the food-chyle to form the next element 
or tissue. Throughout also, the chemical changes 
are due to the metabolic heat \>hich breaks up the 
compounds and recombines, but the operations and 
even the vehicles perhaps of this heat are different. 
For example, these heat-corpuscles in the biliary 
ducts produce the bile, but the bile sedition is 
supposed to contain two distinct substances, (1) a 
digestive fluid in the duodenum ( fqvim? ) which acts 
on the chyme to produce the chyle, t 
fqTi* ) * and (2) a colouring bile substance in the 
liver which adds a red pigment to the chyle and 
transforms it into blood ( fqvm ), Besides, 

there are three other biles, of which the acque- 
ous humour iu the eye is supposed to be one 
( wnitwwfqtTit ) helping in the formation of visual 

images ( )• This is the view of Dhsnvan- 
tari and his school, but A"treya holds there is no 
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evidence that the bile really performs the first (diges- 
tive) function, for this can be accouo'ed for by the 
animal heat arising from the working of the 
whole bodily machine. There are three different 
hypotheses regarding the course of metabolism 
and the successive transformations of the chyle 

( r4WT 

— Chakrapdni, Bhjinumati, Sutrasthana, Chap. 
14, S'loka 10 ; also his commentary on Charaka, 
Sutrasthana, Chap. 28), but my accouut is based 
upon the second hypothesis which has the prefe- 
rence of Ckakrapani ( ). It may be added 
as a curiosity that each element of the body ( ) 

under the . metabolic heat is supposed to give off 
a finer essence ( ) which serves as the 

material of the next succeeding element, and a 
dross ( ), which forms some of the excreta 
in the body (including the nails, the hair, etc. ), 
besides retaining . its own substance (the gross or 
main part) .which is driven along by the Vayus 
(biomotor or vital currents) or by the Srotas 
to its destination in the body. Some idea of circu- 
lation appears to have been entertained, for the 
heart which receives and then sends down the chyle 
through the Dhamaois gets it back transformed 
into blood, and the Ojas also proceeds from the 
heart and returus to it along with the chyle and 

blood. (Cf. Vdgbhata— m: ftro: Kwiwf 
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) I ft qrvntfiiqr: I ftqqr: 

qwqi l Sn*mt», Stltrastb^na, 

Chap. 46 . Cf. also fqqt^qq>isinn«qf »nq»i: i 

q 4 ?*q' f»r fqngfVdt i Ibid., Chap. 41 . 

wYMimiq'qqrqqn: qflwm: i 4 ^tytop»t*i qir^ 

qifwqrfl*! i t ^ g^fti w 

wqri qrfSqi: qiftsqitq iqj: fqtq tVTPl t 
^ftusT ^ g qrf^qr: i tqwqt ^qqi% 

I Charaka, quoted hy Dalvaca. 

qns *irt 

tia: I qrgwf «*TJ»iTsa»r i at! fqtniKT qi»r 

ai wan i ■amaasinai’n:^! aa'fl wsfk^faf i 

aiwrftreT»i»wat »iai i sawi^nnt awi m 

fqqi^ aaant; i qaitaiqati aiinii»»tq fag’^fii (...aniar 
aw Phi’S ’n’qan« HtP.aq[ i tlqqis-*vanftaig\t«ii- 

iawaas. ««5ai«t*5<aiaf i fqflaj'qr 

«ait’q att aww’CTifa i ai^Haiar gi* ai4 »rt«- 
ww'^fa I S^iai 'q amifw »rt^ qwftH'gini. Psi’cat 

qro at tgt ftsPwmt I qft«|W|P | ^ t f >qt OTTJK 

^qrqiTO:i ^H*q ’qtatsTasr afl gaiuii ai^ 

qm ’BWpim’ft qnt i ilgqr *nPi ttl- 

anarr 'm: i awatapia a: tt; nm' twit wi: i 
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Cliaraka«-^Dri(2%,abala Sambitd, quoted by Aruna in 
his commentary ou Vdgbha^a. 

HWT^irt wt 

iT^ ’•r i 

^ ^ I inst tw^thtsi 

^€»iT3im?ifiET, I (Chakra- 

datta^ Bhanumati), This passage shows that 

the 'venous blood^ was conceived to be chyle- 
essence mixed with bloody and that the circulation 

of the chyle so for as it x/as held to contribute 
its quota to the constituent elements and tissues 

of the body was rejdly supposed to be identical 
with the circulation of the blood ( ?TUt iTt« 

). This will be abundantly clear from the 
following account of the course of the chyle and the 
blood :— 

to: ^ toct; \ 

to : 

^nirer TOfh i 

to: i to: 

i 

iftSt «TOra^l^»Tmr»r a^uTfir i 

to: q:wt wir: ftncrfw 

irflcpPTOfTf^ I et seq. 
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This finer essence of chyle vhich nourishes the 
fiesh must also be carried in the blood, on the 
^irrigation channel’ hypothesis ( ). (For 

diagrams of the central circulation and the sym* 
patbetico-spinal nervous system, vide my Paper on 
Hindu Anatomy and Physiology. The mechanism 
of life and the inheritance of specific and other con- 
genital characters are also dealt with in the same 
paper). 

Formation of molecular qualities in chemical 
compounds The Charaka school, which, we have 
seen, was an offshoot of the Sankhya (cf. Charaka, 
Yimanasth^na, Chap. 8, awr vwTum: nm 

) supplemented the above 

account of inorganic and organic compounds with 
a characteristically Sankhya explanation of the 

formation of molecular qualities by chemical 

combination. In Charaka^s view, the colours, 
tastes, etc. of the molecules of chemical com- 
pounds result from the collocation in unequal 
proportion and unstable equilibrium of the 

different forces latent in the atoms ( Paramanus ) 

themselves. ( vwit 

fvSwrq 

Charaka.) 
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Chemistry of colotirs. — As an interesting exam* 
pie of the way in which a follower of Oharaka 
would account for the colours of chemical com- 
pounds, I may note the explanation given by 
the late Qaiig&dhara Kavir^ija Kaviratna in the 
Jalpakalpataru, a commentary on the Charaka- 
Samhitd, published at Calcutta in 1869, premising 
that the Kaviraja’s view is pure and genuine 
Charaka doctrine. GangMhara begins with a simple 
statement. The qualities of the atom, he writes, 
tend to produce similar qualities in the molecule. 
A molecular quality is therefore the result of the 
conjunction or opposition, as the case may be, of 
the atomic tendencies. When,, for example, the five 
Bhutas combine to produce an organic compound 
( the human body ), Tejas, Ap and Earth tend to 
produce red, white and black respectively, but 
in the body (compound substance ) the yellow 
colour may happen to be produced as the result 
of these tendencies in that particular proportion 
and collocation. The point to note here is that 
the molecule forms a fresh collocation, redistributes 
the Mass and Energy^ and sets up new forces in 
the system which coming into play modify the 
X>otenciea ( or tendencies ) in the component atoms 
and thus determine the resultant. This is elabora- 
ted into a curious but complete theory of the 
colours of chemical compounds. 
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The colours ( and other qualities ) of a simple 
substance (an isomeric mode of any Bhuta) are the 
result of the potencies lodged in that particular 
collocation of Mass, Energy and Essence. Now 
when two such substances unite, their colours 

etc. tend to be produced, but the combination 
brings on a fresh distribution of Energy, Mass 
and Essence, and the forces thus set free may 
powerfully modify or even extinguish the separate 
tendencies or potencies of the component simple 
substances. For example, when we prepare a 
collyrium by mixing equal parts of sulphur 
and mercury ( the black sulphide of mercury >, 
we find the resulting compound black. To 
explain this, it has to be remembered that 
each of the substances ( sulphur and mercury), 
contains Sattva ( Essence ), Rajas ( Energy ) and 
Tamas { Mass ) in different proportions, and that 
predominant Tamas ( Inertia, Mass ) always pro- 
duces black, predominant Sattva ( Essence ) white 
and predominant Rajas ( Energy ) red. Now in 
the black sulphide of mercury, the white of the 
mercury tends to produce white and the yellow 
of the sulphur yellow ; and if these tendencies 
were not obstructed, the result would be a mixed 
colour. But, in the particular collocation in quea- 
tioni the Tamas of the mercury becomes intensive 
( ), and the black of the now intensive Tamas 
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extiogaishes the white in the uncompounded 
mercury, which was due to prevailing Sattva, as 
well as the yellow of the uncompounded sulphur, 
which was due to the combined operation of 
white-producing Sattva and red- producing Rajas. 
Again, when, with proper apparatus and by the 
applicatiou of heat., we combine mercury and 
sulphur to produce the red sulphide of mercury, 
the resulting colour is explained by the fact that in 
this new .collocation the Rajas ( Energy )— pro- 
bably of the mercnry, though Gangadhara does 
not specify — becomes intensive ( }, and extin- 

guishing both the white-producing Sattva of the 
mercury and the yellow-producing Sattva-Rajas 
of the sulphur, imparts a red colour to the com- 
pound. In these cases, as also in the formation 
of red by mixing powdered ternieric with lime, 
i,e,i whenever a new colour is produced in the 
compound it is to be explained by the domi- 
nance of Tamas, Rajas or Sattva, or their combi- 
nations, and the extinction of the uncompounded 
tendencies ( or potencies ) by the forces set free 
in the new collocation. But there are other cases 
where the colour of the compound is a mixed 
colour resulting from the colours of the combining 
substances, eg., when sulphide of mercury and 
calcined tin are mixed, the resulting colour is 
evidently a mixed one (Pa^ala, pink), which is 
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easily explained by the colours of the component 
elements (the red of the sulphide of mercury and 
the white of the calcined tin ). In the same way, 
in a mechanical aggregate, as in a piece of cloth, 
the colour is white, where the threads are white. 
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rftwi%«T I ) ( JalpakalpatarUy Suirastbdna- 

Charaka, pp. 198-200 ; fditit^n published 
by Bhubanachandra Basak, Calcutta, Samvada- 
ratn^kara Press, Samvat 1925. ) This is quite 
in a line with Charaka's explanation of the tastes 
of chemical compounds which has been already 
noticed. 

Parmama-vdda versus A^ambha-v^da : Cbaraka's 
view of the formation of a new quality or a new 
substance is based on the Sdhkhya teaching as to 
the conservation and transformation of Energy, 
and brings chemical synthesis in a line with 
evolutionary change ( ). On this view, a 

new substance may arise by spontaneous or isome- 
ric change, i.e., by the inter-play of Energies within 
the system of any given substance, in the absence 

of any action from without. New qualities like 
new substances are only readjustments of the 
old, and continual changes are going on by 
spontaneous disintegration and recombination. 
Opposed to this evolutional view of chemical 
synthesis is the Ny&ya-Vai^eshika doctrine of 
Alrambba-Y^da, according to which no change of 
substance or quality, no effect» in short, can take 
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place except by the action of one component 
element (substance or quality) on another, A binary 
molecule, for example, cannot possess any ‘speci- 
fic quality* ( ) of a hind not represented 

in each of the two component atoms. In the 
cosmic process, no atom can exist free and nncom- 
bined with another atones, and every ‘specific quality* 
in a substance can be ultimately analysed into the 
union of two ‘specific qualities' of the same class 
in two ultimate particles which cannot be further 
divided. A single colour, smell or taste in a single 
particle, until it can link itself on to another speci- 
fic quality of its oum class in a second particle, 
cannot characterise any substance formed by the 
union of these particles as material causes. 
Hence an Earth-atom cannot unite with an Ap- 
atom, to form a new substance of which botli the 
particles must be equally regarded as material 
causes. At any rate, such a compound, jf effected, 
would be smell-less, as of the two consituent atoms, 
only one, viz , the Earth-atom, possesses smell. A 
compound of Earth and Vayu would be smell-less, 
colourless aud tasteless, and so on. The Nyaya- 
Vai^eshika does not deny that there may be 
compounds of different Bhiitas, nor does it 
deny the causal operation of specific qoali* 
ties as efficient or energising ( dynamic ) causes 
( fiifivtrwTXv ) but it refuses to place 




HINDU CHEMISTRY 


167 


these compoiiiK^s on the same footing as compounds 
of isomeric modes of the same Bhuta ; and it 
accepts the ^material’ causality, in such cases of 
only one of the Bhutas^ regarding the others as 
‘co-eflBicient8* ( ). 

The earlier Sdnkhyas including the medical 
schools of ancient India brushed all this aside as a 
distinction without a difference. The Vedantists, 
as we shall presently see, flouted this doctrine 
of A^rambha-vada. The Jainas, in opposing this 
Vaisesliika view of atomic combination, hit upon 
a solution of ^ the problem of chemical affinity. 
Others again, found out a via, media. They 
held, as we learn from the reports of Udyota- 
kara in the Nydya-vdrtika, and of Vdchaspati 
Misra in the Tdtparyya^ik^, that a molecule of 
the structure EA ( one atom of Earth and one 
of Ap ) would exhibit some variety of colour 
and tastct resulting .from the joint action of the 
atoms and of their several colours and tastes. 
But as in the combination EA only the Earth-atom 
possesses smell, and the Ap-atom is smell-less,.^ 
and as moreover no quality in a compound sub- 
stance can result except from the joint action 
of the similar ( potential } qualities of at least two 
component elements, it follows that a molecule of 
the strnotnre EA would not manifest the energy 
of smell potentially contained in the £arth«atoim 
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Hence, admitting the combination EA for a 
smelMesB compound, the upholders of this view 
would suppose a molecule of the type E, A ( 'i. e. 
two atoms of Earth and one of Ap ) to explain 
any bi-Bhautic compound of Earth and Ap ( like 
the plant saps and fruit juices ) which exhibits 
smell in addition to the peculiarities of colour and 
taste. C Cf. Vachaspati’s comment on Udyotykara's 
refutation of this view 

wqRWTiii qq qifqqiqr €iitci?gr qqisfq mmxm- 

qrcqr^t qrfq qTf^wqqqrqrfu qqrq tfq 

qjqqqartqqfqi: ifh i qifqt 

qjqTqnyqicqT^ I nqifq qqmqiq: q i ) 

Measures of Time and Space. Size of atoms. 

The Siddhanta*S'iromatti gives the following 
measures of Time : — 

30 Kshaiias «1 day, 2 Gha^ikas-*! Kshana, 
30 KaUs = 1 Ghatika, 30 K^sht/ias 1 Kald, 
18 Nimeshas = 1 KAshf/^A, 30 Tatparas =* 
I Nimesha, and 100 Trutis -■ 1 Tatpara. 

This makes a Truti of time equal to 
of a second, which is nsarly the messure of 
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the Paramd^u of time; as given in the Vishnu- 
purdtia ( vide Bhaskara's Siddhanta-Sliroraatii — 

) I 

The above measures were in use among the 
astronomers, but the physicists computed according 
to the following table given both in Udyaua's 
Kiranava’i and S'ri Ihara^s Nyd} akandali 30 
Muhiirtas = 1 day ( 24 hours ), 30 Kal.ls = 1 Mu- 
hiirta, 30 Kash^Aas—l Kahi, 18 Nimeshas = l 
Kdslit/ta, 2 Lavas = 1 Nimesha, Z Ksha7ias = l Lava. 

enmr c!i: i 

f4si<^wr ^ % i 

( Udaj.’ona, Kira?iavali ). 

This makes 1 Ksharta of the Nyaya-Vaiseshika 
equal to j-v of a second. The Nyaya assumes 
that tile unit of physical change ( or the time 
occupied by any single antecedent step in a causal 
belies before the succeeding step is ushered in ) 
is equal to a Kshatia ( or of a second ). The 
astronomers were familiar with far smaller mea- 
sares of time. The astronomical Tru^i of time 
measures about the thirly-four-thousahdth part 
of a second. This is of special value in deter- 
mining the exact character of Bhaskara’s claim 
to be regarded as the precursor of Newton in the 
discovery of the principle of the Differential Cal- 
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cultiSf as well as in its application to astronomi- 
cal ropblems and computations. This claim, as 
I proceed to show, is absolutely established ; it is 
indeed far stronger than Archimedes’s to the con- 
ception of a rudimentary process of Integra- 
tion. Bhdskara in computing the * instantaneous 
motion” ( ) of a planet campares 

its successive positions, and regards its motion 
as constant during the interval ( which of course 
cannot he greater than a Truti of time, though 
it may be indefinitely less ). This tatk^lika 
motion is no other than the differentia of 
the planet’s longitude, and Bdpudeva S^trf 
claims that both the conception of the instant- 
aneous motion and the method of determining 
it plainly show that Bhdskara was acquainted 
with the principle of the Differential Calculus. 
On the data before him, Mr. Spottiswoode re- 
marks that Bapudeva Sastri ’'overetates the 
case.” Bh&skara “makes no allusion to one Of 
the most essential features of the Differential 
Calculus, viz.^ the infinitesimal magnitude of the 
intervals of time and space therein employed. 
Nor indeed is anything specifically said about the 
fact that the method is an approximate one.” 
“With all these reservations” Mr. Spottiswood<' 
continues^ “it must be admitted that the formula 
he establishes and the method of establishing it 
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bear a strong analogy to the corresponding pro- 
cess in modern mathematical astronomy” {viz., 
the determination of the differential of the planet’s 
longitude,— by no means the first step in trans* 
cendental analysis or in its application to astro- 
nomy). And Mr. Spottisvroode concludes by 
stating that mathematicians in Europe will be 
surprised to learn of the existence of such a 
process in the age of Bhdskara {circa 1150 a. d. 
— born 1114 a. D.). Mr. Spottiswoode’s second 
objection that Bh4skara does not specifically state 
that the method of the Calculus is only approxi- 
mative cannot be taken seriously. The conception 
of limit and the computation of errors came late in 
the history of the Calculuses of Fluxions and In- 
finitesimals. For the rest, Bhaskara introduces his 
computation expressly as a “correction” of Brahma- 
gupta's rough simplification. The first objection 
( viz,^ that Bhaskara makes no allusion to the in- 
finitesimal magnitude of the intervals of space and 
time employed) would be more to the point, if it 
were well founded. But it is not, and Mr. Spottis- 
woode’s error was due to the insufficiency of the 
data supplied to him. As a matter of fact, even 
Bh^skara's unit, the Tru^i of time ( or Paramanu ), 
is exceedingly small as the very name im- 
plies, being about one thirty-fouv-thousandth of a 
second of time. And in the passage in which 
Bhdskara desoribes the process, he distinguishes 
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bel^een: Sthiila-^ati and Sukshma-gati ( velocity 
roaghly measured, and measured accurately ie^ 
by ra£erence to indefinitely small quantities, for 
Sukskma, as we have seen, has always a refer* 
ence to the Anu, the indefinitely small). Indeed 
he expressly mentions that the Sthula*gati takes 
otkly Hthula-kdla ( finite time ) into consideration, 
and' that the determination of the T^tkdliki Oati 
( Sdkshma-gati ) must have reference to the mo- 
ment ( ), which is an indefinitely small 
quantity of time being of course smaller than his 

unit; the Tru^i. (Of. 

mreufkiivvnrRn 

I nuT I w q 

UTOiq Rfew’® ^ wfn va 

j — nothing can be clearer than this con- 
ception of ^momentary' motion.— • Bhdskara, Sid- 
dhdmta-S'iromani, Ganitddhy&ya, Gutisphutipraka- 
raTiA : cf . .also vfhwvf m n inRvn:, ibid., of. also 
>GaIS^y4ya, Tdtkdliki*kara«ia*v^n&-prakara9ia» 
^tHfOre^Biidskara points out that the mode of com- 
puting adopted by the A ohdrya ( Brahmagupta ) 
is a iseogb. simplification. The computation of 

daUttva m0H>n and the Sden of resolved com- 
l^cheaj^ijolb motion were of comae familiar to 
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the astronomers.— (Cf. 

I ibid, ) I may add en 
passant that Bhaskara’s formula for the computation 
of a table of Sines also implies his use of the 
principle of the Differential Calculus. 

Measures of weight and capacity. The Amara- 
kosha mentions measures of three kinds —weight, 
length and capacity («n»r g«TSvftra%: ). 

The Krishtiala (Guhj4, Raktika^ the black and 
red berry of the Shrub Ahrus Precatorius ) was 
employed as a natural measure of weight. 80 
Krishtiala berries on the average weigh 105 grains 
Troy, and this must be taken as the basis of our 
computation, though in current practice 80 Krish- 
Tialas are taken to be equivalent to 210 grains. 
One Krishtiala was supposed to weigh as much as 
3 medium-sized barley seeds ( ), one of 
the latter as much as 6 white mustard seeds 
( ), one white mustard as much as 3 Rdji 
mustard seeds ( ). one of these seeds as much 

as 3 Likshas, and one Liksha as much as 8 Rajas 
or Trasarenus. 

We now come to conventional measures. One 
gold M^ishd was the weight of 5 Krish^Mblas of 
gold, 1 Suvama or Told weighed as much as 16 
Mdshte, and one Pala as much as 4 Suvar^as or 
Tolds. A Pala of gold therefore weighs 820 Kriah- 
nalas ( Mann# Chap. VQl, Ykiinyty Chip. LV,. and 
Ydjjnatalkf a,^iQhhpir{l )• 
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A Mashii of gold therefore would weigh 6 -j-^b 
grains • a Tola, 105 grains ( in current practice it 
weighs nearly double as 1 have stated ) ; and a Pala, 
420 grains Troy, 

The measures for silver were the following : — 
1 Silver Mashdss2 KWsh^alas, 1 Dharana»16 
Silver Mashas and 1 Pala — 10 Dhara^tas. A Pala 
of silver would therefore weigh 320 KWshnalas. 
In other words, the Pala was a fixed measure of 
weight, and was equal to about 420 grains Troy, 
or double this, if we take the Krishnala of current 
practice. 

A Pala, which equals 320 Krish^ialas, was sub* 
divided by 4, 16 and 5 successively for gold, and 
by 10, 16 and 2 successively for silver. A Suvarna 
( or Tol^ ) of gold corresponds roughly to a Dharat^a 
of silver, and a gold Masha to a silver Maeh^, but 
the sizes ( or volumes ) are not the same, and we 
must not therefore conclude that gold was supposed 
to be heavier than silver in the proportion of 
5 to 2* 

We find that 1296 Trasareoius equal 1 Krishaala. 
A Trasarenu, as a measure of weight* therefore, is 
the equivalent of ^ grain Troy or double this 

according to current measures. 

But the Trasarenu of physics is a different 
conception. It stands for the minimum visible^ 
as the physicists define it, that which is 
jutt discernible as a glancing particle in the slan- 
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ting beams of the morning ( or afternoon ) snn, 
coming into dark room through a chink or orifice 
of a window. This is a measure of size ( or rather 
stimulus limen)« 

Measures of Capacity. Here the standard was 
furnished by the Kuc2ava ( ), a vessel described 

as 3 Angulis long, 3 Angulis broad, and Anguli 
deep,— with a cubical capasity of 13 1 cubical 
Angulis. 4 Ku<£avas=rl Prastha, 4 Prasthas** 
1 A'^^aka, 4 A^/iakas = 1 Drowns, and 4 dro«as « 
1 Kh^ri or Bh^ra. 

24 Angulis make 1 Hasta, cubit, which may be 
taken to be 18 or 19 inches. A Kudava was divided 
into 4 Palas, and there can be no doubt that ori- 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of a Kuc^ava. If we take the ancient 
cubit to have been 19 inches, the Kudava would 
contain nearly 4 Palas of distilled water at 30 
Centigrade. On a cubit of 18 inches, the Kudava 
would contain about 3^ Palas. 

The Kudava in current medical practice is 
supposed to represent a cubical vessel, each side 
being 4 Angulis. This would give a capacity of 
27 cubic inches, if we take the modern cubit of 
18 inches. The Kavirdjas take a Kudava to 
contain 8 Palas of water, and as 1 Pala~320 
Krishnalas, and 80 Krishnalas are now taken to be 
equal to 210 grains Troy, a vessel of a capacity 
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of 27 cubic inches is accordingly supposed to con- 
tain about 6720 grains Troy, — which is not very 
wide of the mark, being about I’S per cent short 
for distilled water at 86® Fahrenheit or 30® 
centigrade. 

Size of the minimum visilile ; size of an atom. 

The supposed thickness of the just discernible 
mote in the sunbeam called a Paramdtiu in Tech- 
nology, S'ilpa-sastra, ( and a Trasarenu in Natural 
Philosophy , follows directly from Varahamihira s 
table ; — 8 Paramatius make 1 Rajas ( or Ratba- 
renu, — cp, the Mdnasdra), 8 Rajas make 1 Bahigra 
( filament of hair), 8 Balagras make 1 Liksha, 
8 Likshas make 1 Yuka, 8 Yukas make 1 Yava, 
8 Yavas ( the Mdnas^ra has 4 ) ma^ke i Anguli 
(superior), 24 Angulis make 1 Hasta ( cubit, lesser 
cubit, 18 inches). The thickness of the minimum. 
'Oisibile ( the finest perceptible mote in the 
slanting sunbeam) is therefore taken to be 3.2**® 
or 5:1^755^ of an inch. The volume of a spherical 
Trasare^iu ( or Paramanu of the S'ilpa sastra ) would 
therefore be t. tt of a cubic inch. It may be 

here noted that such a Trasare^u is supposed in 
the medical schools to contain 30 chemical atoms 
( Pare man us of Natural Philosophy ) according to 
one estimate, or 60 according to another. The 
size of an atom must then have been conceived 
to be less than tt.S.S" \ 2“®® of a cubic inch. 
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^ — Varahamihira^ Vrihatsambit^, chap. 

57. S'loka 2— 

nui^ fif^ R«nWT«! I ibid., S'loka I,— Cf. 
Utpala, «rHT WTRr i RiTTO*rt 

nil Rwnr^ iw?^ i Cf. also, irntn^n 

fkin: r^nm qwrnfk: ) i 

The magnitude of a Pararniw^u is called Pari* 
mdncZalya ( qrf^rwnEr ) in the Nyaya-Vaiseshika, 
the name suggesting that the Param^nus were 
conceived to be spherical in shape. The Nyaya- 
Vai^eshika calls a Paramanu a mere point without 
any dimensions, but in the Sankhya*Patahjala, 
a Paramdnu, though indefinitely* small, had still 
dimensions, being divisible into Tanmatras, which 
were themselves integrations of Bhutadi. The 
diameter of a spherical ParamA.7iu must have been 
conceived to be less than 3.2“*® of an inch (i.e. 
less than the conventional Paramanu with which 
linear measures begin ), and the volume of a Para • 
m^tiu would therefore, in accordance with BhAs- 
kara’s formula, be smaller than J 7r.3®.2"®® or 
*^.32.2“^*^ of a cubic inch where tt The 

Tanmdtras were conceived as smaller still. 

That these were conventional measures arbitra- 
rily assumed goes without question, for, of course, 
the Hindus had no physical data for a mathe- 
matical calculation of these minute quantities. 
A B&ldgra ( hair-tip, or finest filament of hair ), 
for example, is taken to be 3*2“^* of an inch 
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thick, i.e. less than one five -thousandth fraction 
of an inch in thickness ; and a fibril of the net- 
works of Dhamani or (nerve) that supply 

the pores of the skin (papillae ? ^eiTf«f 
Su^ruta ) was supposed to be about a thousandth 
part of the finest hair in thickness, or 
of the ^minimum visible*, and therefore about 
3.10-32-14 of an inch thick ( cf. 

Panchada.si), but it is 
evident that these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula- 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of Slras and 
Dhamanis in the body (three million fifty-six 
thousand nine hundred) is only a conjectural esti- 
mate S arirasthtoa, Chap. VII). 

My account of the chemistry of the Sdnkhya- 
Pdtanjala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the Vedanta and the Nydya-Vai^eshika. The 
chemical facts, processes and apparatus are in- 
deed common to all the schools. In the following 
accout of the chemistry of the schools other than 
the S^nkhya Pdtanjala, 1 will confine myself to 
the theory of the subject, and even of this I will 
attempt only the briefest outline. 

The Vedantic view 

The Veckintists believe M&y& to be the ^material 
cause’ ( qrqrqrWW ) of the world. The power 
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of Maya is the po^ve^ to realise the unreal— to im- 
part practical Reality or mediate existence to 
that which does not and cannot possess abso- 
lute Reality or self-existence. Maya is at once reai 
and unreal, while the Brahma ( Self ) is absol- 
ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Maya ( 
so that Maya in the Vedfinta replaces the 
Prakriti of the Sankhya. But Maya, and by 
implication the world, originate out of Brahma, 
not by a process of evslution ( >, but of 

Vivarta ( self-alienation ). The self-alienation of the 
Absolute, acting through Maya, produces in the 
beginning A^kasa, oiks infinite, ubiquitous, impon- 
derable, inert and all pervasive. The world thus 
begun goes on evolving, in increasing complexity. 
The other Siikshma Bhiltas, classes of subtile 
matter, evolve from A'ltasa, in an ascending linear 
order, — A'kasa giving off Vayu, Vayu giving off 
Tejas, Tejas giving off Ap, and Ap giving off 
Earth. A'ta^a, one, infinite, all-pervasive, has the 
capacity of sound. Vayu, subtile gaseous matter, 
emanates from the universal A^kasa and is instinct 
with the potential of mechanical energy (impact, 
pressure ). iw, 

»r — Vidvanmanorahjinf ). 

Tejas, subtile radiant matter, emanates from 
V6yu, and contains in potentia the energy of light 
and heat*. Ap, subtile viscous matter, is the 
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transformation of Tejas, and is instinct with 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy of 
smell. 

But the subtile rudiments of matter must be 
compounded in various ways, to give rise to the 
gross constituent matter of the world. These forms 
of gross matter are called Mahdbhutas. There are 
five kinds of Mah^bhiita (gross matter corresponding 
to the five Sukshma Bhutas (snbtile matter, and the 
process by which a Mahabhuta is produced from the 
Sukshma Bhutas is called Panchfkara»a (quintupli* 
cation). All the five Sukshma Bhutas are pre- 
sent as ingredients, though in different proportions, 
in each Mahabhuta, 

The Mahdbhuta Earth, gross earth-matter, is 
composed of four parts of subtile earth-matter, and 
one part each of the other forms of subtile matter. 
The Mahabhuta Ydyu is composed of four parts of 
subtile gaseous matter and one part each of the other 
forms of subtile matter. And similarly with other 
Mahdbhutas. 

Hence if ak, v, t, ap, e, represent the five forms 
of subtile matter ( A'kaj^a, Viyu, Tejas. Ap and 
Earth ), and AK, V, T, AP, E7 stand for the corres- 
ponding Mahdbhutas, we may represent the con- 
stitution of the Mahdbhutas as follows : — 
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AK»ak^, (vj. ap^. e^), ak^ being the radicle. 
^ ap^. e^). being the radicle, 

T (ak,. Vj. ap,. ), being the radicle, 

AP =ap^. (akj. Vj. t,. e^), ap^ being the radicle 
E =e^. (ak,, v^, t,. ap^ ), e^ being the radicle. 
In forms of gross or compounded matter, the 
potential energies (or qualities) become actualised. 
The Mahdbhuta Akilsa manifests sound ; Vayu, 
sound and mechanical energy ; Tejas, sound, 
mechanical energy and heat-light ; Ap, the energy 
of the taste-stimulus in addition ; and finally Earth 
the energy of the smell-stimulus added to the 
foregoing. 

The Panchada^l characterises the different 
Mahabhutas by their typicial sounds ; e.gf., Akasa 
by the echo ( hollow booming sound ) ; Vayu ( air ) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) j Tejas ( fire ) by a puffing ( or roar- 
ing ) sound ( imitative symbol, Bhugubhugu ) ; 
Ap (water) by a liquid sound (imitative symbol Culu 
Culu, gurgle, plash-plash, glut-glut ) j and finally 
Earth by a splitting or rattling sound, a crack 
or a thud ( symbol, kad-kada ) — Chap. II. Bhtitavi- 
veka, S'loka 8, Pafichadasi, cF. also Jayanta, 
Mafijari.) 

Others hold that A^kslsa, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view, the four Mahabhutas-^Yayu, Tejas,. 
Ap and Earth alone are supposed to be com- 
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pounded, and by a process which may be called 
quaternion ( ef, the Neo-Platonist quaternion ) : — 

( t^. ap^.e^ ) 

( V,. ap^. Cl ) 

AP-»ap,. ( V,. t,. c, ) 

E-e,3 ( v^. t,. ap^ ) 

These compound forms, as before, are supposed 
to exercise their specific energies actively. Others 
again hold that the Mahabhutas— Tejas, Ap and 
Earth alone are compounded by a process named 
Trivrit-karana (triplication). Thus T — t^ ( ap,, e, ), 
( tj. e^ ), E = e^ ( t^. ap, ). 

The Sukshma-bbutas are forms of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mahabhutas are composite ; but even 
these are regarded as continuous, and without any 
atomic structure. The Vedanta speaks of Ann 
(Paramdtiu) not as an ultimate indivisible discrete 
constituent of matter, but as the smallest oonceiv> 
able quantum or measure of matter. In the 
S^nkhya doctrine, the atomic structure is ordinarily 
accepted. The Gunas are supposed to be 
and bounded and indefinitely small 
in size ( except the Gunas giving rise to A'k^a 
and Manas which are unlimited ) ; and 

hence the Tanm^tras and Param&nus must be 
conceived to have a discrete structure. 

As I have already noted in my account of the 
genesis of TanmAtras and ParamAnus, various 
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schools of Veddntists ( e.g, the Ramdnnjists and 
the followers of Nimbdrka ) combined, in the or- 
thodox fashion of the Smritis and the PuruTias, the 
Yeddntic theosophy with the Sdnkhya cosmology 
especially as regards Prakriti and the order of 
creation and dissolution. For example, the Veddnta- 
kaustubhaprabha, fortifying itself with texts 
from the Vishtiu Purdna and the Subala and Go- 
pala Upanishadas, contends that at the cosmic 
dissolution ( Pralaya), each Mahdbhuta merges 
into the one that preceded it in the order of creation 
by first disintergrating into its own proper 
Tanmatric form ( )> and that the Maha- 

bhuta A'kasa merges into the original Tanmatras, 
which then lapse into Bhutddi, the supersubtile 
rudiment matter, proto-matter ( Chap. II, Pada 3 
Sutra 14). 

Parmama— Evolutionary Process : — When the 
Mahabbutas are once formed, the different kinds 
of substance are derived from them by 'the evolu- 
tionary process called Parmama ( trans- 
formation). Matter is constantly undergoing change 
of state. The effect is only the cause in a new 
collocation ( ). Change 

is of twe kinds : — 

(1) Change by a spontaneous process, without 
external influence, including isomeric change 
( ). The Vedantisls believe in 
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thick, i.€. ]e8s than one five-thonsandth fraction 
of an inch in thickness ; and a fibril of the net* 
works of Dhamanf or (nerve) that supply 

the pores of the skin (papillae ? 

Su^ruta ) was supposed to be about a thousandth 
part of the finest hair in thickness, or riz. 
of the *minimvbm visible^ and therefore about 
of an inch thick ( cf. 

uwtfir, Panchadaei), but it is 
evident that these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula- 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of Slras and 
Dhamanis in the body (three million fifty-six 
thousand nine hundred) is only a conjectural esti- 
mate S arirasthana, Chap. VII), 

My account of the chemistry of the Sdnkhya- 
Pdtanjala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the Vedanta and the Nyaya-Vai^eshika. The 
chemical facts, processes and apparatus are in- 
deed common to all the schools. In the following 
accout of the chemistry of the schools other than 
the S^nkhya P&tanjala, 1 will confine myself to 
the theory of the subject^ and even of this 1 will 
attempt only the briefest outline. 

The Vedtotic view 

The Vedtotiats believe M4y& to be the ^material 
cause’ ( wqrgmimcw ) of the world. The power 
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of Mdyd is the power to realise the unreal— to im- 
part practical Reality or mediate existence to 
that which does not and cannot possess abso- 
lute Reality or self- existence. Maya is at once reai 
and unreal, while the Brahma ( Self ) is absol- 
ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Maya ( 
so that Maya in the Vedanta replaces the 
Prakriti of the Sankhya. But Maya, and by 
implication the world, originate out of Brahma, 
not by a process of evslution ( >, but of 

Vivarta ( self-alienation ). The self-alienation of the 
Absolute, acting througli Maya, produces in the 
beginning A'^kasa, one, infinite, ubiquitous, impon- 
derable, inert and all pervasive. The world thus 
begun goes on evolving, in increasing complexity. 
The other Sukshma Bhutas, classes of subtile 
matter, evolve from Alkasa, in an ascending linear 
order, — A^^kil^a giving olT Vayu, Viiyu giving off 
Tejas, Tejas giving off Ap, and Ap giving off 
Earth. Alsasa, one, infinite, all-pervasive, has the 
capacity of sound. Vayu, subtile gaseous matter, 
emanates from the universal A^ka.9a and is instinct 
with the potential of mechanical energy (impact, 
pressure ). 

— Vidvanmanorafijini ). 
Tejas, subtile radiant matter, emanates from 
VAyu, and contains in potentia the energy of light 
And heat*. Ap, subtile viscous matter, is the 
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transformation of Tejas, and is instinct with 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy of 
smell. 

But the subtile rudiments of matter must be 
compounded in various ways, to give rise to the 
gross constituent matter of the world. These forms 
of gross matter are called Mah^bhutas. There are 
five kinds of Mahdbhuta (gross matter corresponding 
to the five Sukshma Bhutas (snbtile matter, and the 
process by which a Mahabhiita is produced from the 
Sfikshma Bhutas is called Panchfkara^za (quintupli> 
cation). All the five Sukshma Bhutas are pre- 
sent as ingredients, though in different proportions, 
in each Mahdbbuta. 

The Mahdbhuta Earth, gross earth-matter, is 
composed of four parts of subtile earth>matter, and 
one part each of the other forms of subtile matter. 
The Mahibhuta Vdyu is composed of four parts of 
subtile gaseous matter and one part each of the other 
forms of subtile matter. And similarly with other 
Mahdbhutas. 

Hence if ak, v, t. ap, e, represent the five forms 
of subtile matter ( A'kajia, Viyu, Tejas. Ap and 
Earth ), and AK, V, T, AP, E; stand for the corres- 
ponding Mah^bhutas, we may represent the con- 
stitution of the Mahdbbutas as follows : — 
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AK»ak^. (v^. ap^, 6^)4 ak^ being the radicle. 

V =v^. (akj. tj. apj. e^). being the radicle. 

T — t^. (akj, Vj. ap,. ), t^, being the radicle. 

AP —ap^^. (akj, Vj. t,. e^), ap^ being the radicle 

E =e^. (ak,. v^, t,. ap^ ), e^ being the radicle. 

In forms of gross or compounded matter, the 
potential energies (or qualities) become actualised. 
The Mabdbhiita Akaaa manifests sound ; Vayu, 
sound and mechanical energy ; Tejas, sound, 
mechanical energy and heat-light ; Ap, the energy 
of the taste-stimulus in addilion ; and finally Earth 
the energy of the smell-stimulus added to the 
foregoing. 

The Panchada^l characterises the different 
Mah^bhiitas by their typicial sounds ; e.gf., Akasa 
by the echo ( hollow booming sound ) ; Vayu ( air ) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) j Tejas ( fire ) by a puffing ( or roar- 
ing ) sound ( imitative symbol, Bhugubhugu ) ; 
Ap (water) by a liquid sound (imitative symbol Culii 
Culu, gurgle, plash-plash, glut-glut ) ; and finally 
Earth by a splitting or rattling sound, a crack 
or a thud ( symbol, kad-kada ) — Chap. II. Bhutavi- 
veka, S'loka 3, Panchadasi; cf. also Jayanta, 
Manjari.) 

Others hold that A^kiisa, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view, the four Mahabhutas— Vayu, Tejas,. 
Ap and Earth alone are supposed to be com- 
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pounded^ and by a process which may be called 
quaternion ( cf, the Neo-Platonist quaternion ) : — 

Veva ( tj.ap,.ei ) 

T = t 3 ( V,. apj. e, ) 

AP-ap j ( V,. t,. e, ) 

E-Oa { t,. apj ) 

These compound forms, as before, are supposed 
to exercise their specific energies actively. Others 
again hold that the Mahdbhutas — Tejas, Ap and 
Earth alone are compounded by a process named 
Trivr^t-ka^a9^a (triplication). Thus T — t^ ( ap,. e^ ), 
AP = ap^ ( t^. e^ ), E = ( t^. ap, ). 

The Sukshma-bhutas are forms of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mah^bhutas are composite ; but even 
these are regarded as continuous, and without any 
atomic structure. The Vedanta speaks of Atiu 
(P aramdtiu) not as an ultimate indivisible discrete 
constituent of matter, but as the smallest conceiv- 
able quantum or measure of matter. In the 
S^nkhya doctrine, the atomic structure is ordinarily 
accepted. The Gunas are supposed to be 
and bounded and indefinitely small 
in size ( except the Gunas giving rise to A'kdsa 
and Manas which are unlimited ) ; and 

hence the Tanmdtras and Param&nua must be 
conceived to have a discrete structure. 

As I have already noted in my account of the 
.genesis of TanmAtras and ParamAnus, various 
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schools of Veddntists ( the Ram&nujists and 
the followers of Nimbdrka ) combined, in the or- 
thodox fashion of the Smritis and the Purunas, the 
Yeddntic theosophy with the Sdiikhya cosmology 
especially as regards Prakriti and the order of 
creation and dissolution. For example, the Ved^nta- 
kaustubhaprabha, fortifying itself with texts 
from the Vishnu Purina and the Subala and Go- 
pala Upanishadas, contends that at the cosmic 
dissolution ( PraJaya), each Mahabhuta merges 
into the one that preceded it in the order of creation 
by first disintergrating into its own proper 
Tanmiltric form ( )» and that the Maha- 

bhuta A^kasa merges into the original Tanm^tras, 
which then lapse into Bhutidi, the supersubtile 
rudiment matter, proto-matter ( Chap. II, Pada 3 
Sutra 14). 

Parinama— Evolutionary Process : — When the 
Mahabbutas are once formed, the different kinds 
of substance are derived from them by 'the evolu- 
tionary process called Parinama ( trans- 
formation). Matter is constantly undergoing change 
of state. The effect is only the cause in a new 
collocation ( ). Change 
is of twe kinds 

(1) Change by a spontaneous process^ without 
external influenoe^ including isomeric change 
( «T«nfirw ). The Vedantists believe in 



174 


HINDU CHEMISTRY 


spoQtaneous disintegration and reintegration. 
Action from without, impressed force ah extray is 
not, jyace the Nai 3 ’^yikas, always a condition of 
change of state ( whether of rest or of motion ) ; — 
nor is it necessary that more than one substance 
should combine to generate another substance or 
variety of substance ( e, fj, the formation of curds 
from milk, of ice fram water etc, ), All this is direc* 
ted against the Nyaya doctrine ( A'rambhavdda ). 


(2) Change due to combination with other sub- 
stances ( ), Such combination may 

produce (1) a compound substance possessing like 
([ualities with the constituents ( ), 

or (2) unlike compounds with new qualities, ‘*hetero- 
pathic effects^' ( ). Any new qua- 

lity thus evolved through ( chemical ) combination 
is called Samhata-bhuta-dharma ), e. g. 

the intoxicating power of the fermented rice and 
molasses, which does not exist in the ingredients 
taken separately. ( 

^*8^ )• This Sambhuyakriya 

< ) corresponds to chemical com- 

bination, and the Vedantists, like the S^nkhyas, 
explain this only as the evolution of the latent 
energy ( ) in a new collocation 

( )• But, unlike the medisBval 

Sankhyat the Vedtota freely recognises the com* 
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bination of heterogeneous Bbutas. Thus, Earthy Ap, 
Tejas and Vayu freely combine in different 
proportions and groupings to produce the variety of 
substances in the world. For ezamplei, the animal 
organism is a compound of all the five Bhiitas ( 

)• It is not merely the concomitant or efficient 
causes that may be heterogeneous to the material 
cause, as the Naiyayikas contend, but several 
heterogeneous substances or ( Bbutas ) may unite as 
'material causes' to produce a new substance. 


The Vedantists resolve all activity, physical, 
vital as well as psychical, into modes of motion, 
subtile cosmic motion ( qfKqcpq, 

S'ankara ; qftqqpqTmqfcqT?!,— aiTO qft«rqp?irqf- 

c^T^q — qqq n ^ — 

S'ankara); but they give a separate substantive exis- 
tence to the agents, the vital principle ( am ) and the 
mind ( ira: ), though these are also evolutionary 
transformations of the Sukshma Bhdtas ( forms of 
subtile matter ). What is common to the Nydya, 
the Vedanta and the Sdnkhya is that Consciousness 
or Intelligence ( ) transcends Matter ; but the 

Naiydjikas as pluralists hold that vital and psychir 
cal activities are also immaterial and cannot be 
resolved into motion ( the Ved&ntists 

resolve these activities into subtile motion, but 
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asoribe them to a eubsiantive quasi-material Life 
Priciple and Mind, the all-mirroring Intelligence 
( ) alone being immaterial and transcendent : 
and the Sankhyas accept the substantive existence 
of the Mind principle ( ) as derived co-ordinately 

with the Sukshma Bhutas or Tanmitras from in- 
dividualised prakriti ( Ahank^ra ), but resolve Life 
into a mere resultant activity of the bodily organs, 
viz, the Organs of sense and movement, and the 
psychic principle ( w, )• 


: — fK^ci fqtfiq nw » 

q^?^^IqT nxq ^fq ci«iT I 

( fY aiTtt ?e^qmfq qrT«5- 

^qfhqf^: 'qqqim®’qqqq»TiF ^qqnr^^iqt i 

^?fq??tqa^qr?rqT qwifq %?t 

I ^ q^isjsq^TTt 

*q ^TqSTl!^ 'qTTq|q»cqTgqqf^f<fh qw I 

qyqq^ ^q^lqrrqTq i qqr^ifq g^urqqfqqt q^nqnyqf^q^qTn i 
q^Tqf gpyqt qfiucqyq 'qTqqyqyqqj 

frowucsiq ^ I f%qf q\^«^fhqfftfif i Vidvan- 

manorahjinf. 
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•Ilf^ « WT«iaili^U^lwq«HT: «T qn^qiT^T* 

%U[ ?i^rq i ^iifq »qir»i^ 

firq^sPR I ^qr»{»r^TqTqnirT^qiT^qqiiT?i i «r 1 qqnT^- 
^qi4iTqvr?t ^ ^?i^s^J^h «Y«r i qq 

»» qfqqiT»Tmq^*iT?^ I ^ 

?sq* ^iqqi^q* qn«2 qT^TIwqiHq'^^ I ^TS 

qftqiiT^ ^lftqrT«TTfqHl%q, Mfvtt^Tx ^XXf^- 

q«nf^wTtsT I qffqi qj^q? qsT^«o qii^ q^qfir 

iftr ! Sliukara. S'ariraka bliasbya, Sutra 7. Pada 3, 
Adhyaja II ). 

The atomic theory of the Buddhists : — The 
Vaibhdshikas and the Sautrdntikas hold that the 
Viyu-atoDQs are touch-sensibles, liaving impact or 
pressure for their characteristic property, and 
“by aggregation from the element Vdyu ; the 
Tejas-atoms are colour-aiid-touch-senBibUs, having 
heat for their characteristic, and by aggre- 
gation from the Tejas Bhuta; the Ap-atoms are 
taste-colour-and-touch-sensibles with a ohaiacteris* 
tic viscosity, and form the Ap-element by agure- 
gation ; and finally the Earth -atoms are smell-taf-te 
colour’ and touch- sen si bles possessing a character** 
istic dryness or roughness ( W5i ), and by their 
aggregation form the Earth-element* The Bnutas 

12 
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thus originated combine to form aggregates, which 
are classed as inorganic substances, organisms and 
organs. ( — Udyotakara’s , extract 

from the Buddhist Sutras, Nydya Y&rtika. Chap. 1. 
A^hnika i, Sutra, 14. cf. Y&chaspati’s fuller extract 
mA wrwTg;— also 

the Budhist commentary : — WTilWift 

xft — Yachaspati. Td^paryya^ikA loc. cit.— 

also virfe Udyotakara, 

Chap. Ill, A^hnika 2, Sutra 12,^ Vide also 

S^rini visa’s Yed^nta-kaustubha, Chap. II, Pada 2» 
Sutra 18). 

The atomic theory of the Jainas Of the nine 
categories of the Jainas, that of AjiVa,( the not'soul 
or non-Ego) consists of five entities, four of which 
are immaterial ( ), viz., merit, demerit, space 

and Time, and the fifth, material ( possessing 

figure ). The last is called Fudgala ( matter ), and 
this alone is the vehicle of Energy, which is essen- 
tially kinetic, of the nature of motion. Every* 
thing in the world of not-soul ( the non-Ego ) is 
either an entity ( ), or a change of state in an 

entity ( ). Pudgala (matter) and its changes 
of state ( )• whether of the natnre of subtile 
motion ( ) or of Evolution ( ), must 

furnish the physical as opposed to the mslaphy^^ 
Heal basis of all our explanations of Nature. Pud* 
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^ala (Matter) exists in two forms, — Anu (atom) and 
Skandha (agp^egate). The Jainas begin with an 
absolutely homogeneous mass of Pudgalas, which, 
by differentiation ( ^ ) breaks up into several 
kinds of atoms qualitatively determined, and by 
differentiation, integration, and differentiation in 
the integrated ( nwierq, Umi- 

evdtf, Chap. V, Sutra 26 ), forms aggregates (Skan- 
dhas ). An Anu has no parts, no beginning, middle 
or end. An Anu is not only infinitesimal, but also 
eternal and ultimate. A Skhandha may vary from a 
binary aggregate ( VIWSI ) to an infinitum 

( )• A binary Skandha is an aggregate of 

two Anus ( atoms), a tertiary Skandha is formed by 
the addition of an atom (Anu) to the binary ( ) 

and so on ad infinitum » The ascending grades 
are (1) what can be numbered ( )» ( 2 ) indefi- 
nitely large ( )f ( 3 ) infinity of the first 

order ( wnw ), ( 4f ) infinity of ths second order 
( ), and so on. 

Qeneral Properties of Matter 

The specific characters of the Pudgalas (Matter) 
are of two kinds, (i) those which are found in atoms 
as well as in aggregates, and (2) those which are 
found only in aggregates. Q>iialities of touch, 
'taste, smell and odour oome under tiie first h ea d < 
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The original Pudgalas being homogeneous and 
indeternunate, all sensible qualities, including the 
infra-sensible qualities o€ atoms, are the result of 
evolution ( ). Every atom thus evolved 

possesses an ini'ra-sensible ( or potential ) taste, 
smell and colour, ( one kind of each ) and two 
infra-sensible tactile qualities, e.g, a certain degree 
of roughness (.r smoothness ( or dryness and 
moistness v) and of heat or cold. Earth-atoms, 
Ap- atoms, etc. nre but differentiations of the ori- 
ginally homogeneous Pudgalas. The tactile quali- 
ties ( ) appear first, but quali- 

ties of taste, smell and colour are involved in 
the possf'3si(»n of tactile qualities. An aggregate 
( Skandha ), whether binarj^ tertiary or of a 
higher order, posse? s(*s ( in addition to touch, taste 
smell, and colour ) the following physical charac- 
ters : — (1) sound, (2) atomic linking, or 
mutual attraction and repulsion of atoms, (3) dimen- 
sion, small or great, (4) figuie, (5) divisibility, 
(6) oy>acity and casting of shadows, and (7) radiant 
heat and light. 

Sensible qualities. Trctile qualities are of the 
following kinds — hardness or softness, heaviness or 
lightness (degrees of pressure), heat or cold, and 
roughness or smoothness (or dryness and viscosity V). 
Of these, the atoms ( ^tius ) possess only tempera- 
ture, and degrees of roughness or smoothness^ but 
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all the four kinds of 'tactile qualities in different 
degrees and combinations characterise aggregates 
of matter from the binary molecule upwards. The 
Jainas appear to have thought that gravity was 
developed in molecules as the result of atomic 
linking. Simple tastes are of five kinds, — bitter, 
pungent, astringent, acid aud sweet. Salt is 
supposed by some to be resolvable into sweet,, 
while others consider it as a compound taste. 
Smells are either pleasant or unpleasant. 
Mallishena notes some elementary varieties of un- 
pleasant smell, e,g, the smell of asafoetida, ordure, 
etc. The simple colours are five —black, blue, 
red, yellow and white. Sounds may be classed as 
loud or faint, bass ( thick ) or treble ( hollow ), 
clang or articulate speech. 

The most remarkable contribution of the Jainas 
to the atomic theory relates to their analysis of 
atomic linking, or the mutual attraction ( or 
repulsion ) of atoms, in the formation of molecules 
The question is raised in Umasvdti’s Jaina Sutras 
(circa A. D. 40) —what constitutes atomic linking ? 
Is mere contact (or juxtaposition) of atoms sufficient 
to cause linking ? No distinction is here made 
between^the forces that bind together atoms of 
the same Bhuta, and the chemical affinity of one 
Bhiita to another. The Jainas hold that the 
different classes of elementary substances (Bhutas) 
are all evolved from the same primordial atoms. 
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The intra-atomio foroes which lead to the formation 
of chemical compounds do not therefore differ in 
kind from those that explain the original linking 
of atoms to form molecules. 

Mere juxtaposition ( ) is insufficient $ 
linkings of atoms or molecules must follow before a 
compound can be produced. The linking takes 
place under different conditions. Ordinarily speak- 
ing* one particle of matter ( swv ) must be nega- 
tive, and other positive { ) ; the two 

particles must have two peculiar opposite qualities, 
roughness and smoothness ( aww and or 

dryness and viscosity ? ), to make the linking 
possible. But no linking takes place^ where the 
qualities, though opposed, are very defective or 
feeble ( ). We have seen that, ordinarily 

speaking, two homogeneous particles* i,e, both 
positive, or both negative, do not unite. This is 
the ca£e where the opposed qualities are equal 
in intensity. But if the strength or intensity of 
the one is twice as great as that of the other, 
or exceeds that proportion, then even similar 
particles may be attracted towards each others 
In every case, change of state in both the particles 
is supposed to be the result of this linking* and the 
plysical characters of the aggregate depend on 
the nature of this linking. Whan particles of equal 
intensity ( negative and positive ) modify eacE 
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other, there is mutual action ; in cases o£ unequal 
iutensity, the higher intensity transforms the lower, 
it being apparently thought that an influence 
proceeds from the higher to the lower* All changes 
in the qualities of atoms depend on this linking. 
A crude anticipation this, of the ionic theory of che- 
mical combinations, very crude but immensely 
suggestive, and possibly based on the observed 
electrification of smooth and rough surfaces as 
the result of rubbing* The interpretation of 
^ and as dry and viscous ( or as vitreous 

and resinous ?) must be rejected in this connection 
as untenable. The Tattvartbddhigama of Umasvati, 
which expounds the theory, most probably dates 
back to the first half of the first century A. D. 
Cf. Umasvuti — Tattvfidhigama, Chap. V. 

( i i ftwi- 

i iftw: hywt; i i 
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nw ifh i w. TOfanfmiw: 
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'W I ftww w^f?T f 

ivTsyftrT^ i h^tt^^Ts^t: wwt 

i fwJi^TOJT^^ ^^vnu[ firnfif: i 

^Tm?T li^aiT*. I I »l 

I I f^* wqfif i 

ff^ I I 

vqjftf?! I i ^ i f^.aTTi- 

^ ^qjStfir i 

^ qsqt q \ ^W* 

w>q5^q«rtqt wqi WTqrt ^ ftr^w w qsift 

wStHri gqipgqr^: fqrqwspiRfnq^ tffl i r 

iT I I ?3fe »t I 

2T?qwT I QqiT^qif^t»T ^qugqi^qsr sqii’qqr- 

Wqr icfir i ^B^qqfqr’ tfir i i 

’ffvfqiq' «in*it qs^ «qf?T ifti i fqsiif^ilqqy ^- 

q qiq TOUT^t q«it I I 

9 fiPwrifif^wt «8iHT*it mTfii i ri9qiTqifwf%^»i i 
ff9^qrfqqrfqrini^ f%?ir»f i vqwiftr firytTtBfwiiiwi 
w I qqriftf qrrfwftqi m iwrlii i ^wnr 

9Tin« ^2 ^ t wiMt ftf ^q%w: 



HINDir CHEMISTRY 


185 


ifii I I ^rairfisnrTjir: i i 

«Rflf ifii I 

I w»f qiftigififift I irsiT «fir 

itrfw»rift I l Umasv&tf, 

Tattv&rth^higama^ Chap. V). 

The Njdja-Vaieeshika chemical theory : a 
brief summary. 

I must content myself here with a brief and 
rapid sketch of the chemistry of the Nyaya-Vaise- 
shika^ which 1 shall elaborate in connection with 
the mechanics and physics of the ancient Hindus 
in a separate paper. 

The relation of the specific characters of mole- 
cules ( and higher aggregates ) to the original 
atomic qualities is reduced in the Nydya-Viseshika 
to the following canons : — (a) 

I (^) 

( Here^ ipar is used in a narrow technical sens^ 
so as to exclude the quasi-compound sub-stances), 
(c) 

wqwwwYr: 

qrwiqeiTWiqqrar: i No spearate explanation is neoesssary, 
as the canons are embodied in the following 
exposition. 
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Theory of Atomic combinatioii 

The four kinds of Atoms are Earth, Ap, Tejaa. 
and Y6ja atoms, possessed of characteristic mass, 
numerical unit, weight, fluidity ( or its opposite ), 
viscosity ( or its opposite ), velocity ( or quantity 
of impressed motion*— -Vega ) ; also charaoteristio 
potential colour, taste, smell or touch, not pro- 
duced by the chemical operation of beat 

). Althea 

has no atomio structure ( ), and is absolutely 

inert ( Mwe ), being posited only as the substratum 
of sound, which is supposed to travel wave-like in 
the' manifesting medium or vehicle of V6ya ( air )• 
Only the other four Bhutas unite ( or disunite ) 
in atomic or molecular forms. The orthodox view 
is that, the presence of -Earth-atoms is necessary 
whenever chemical transformation under the operation 

of beat ( tnwsihxvrw ) takes place. 

Atoms cannot exist in an uncombined state in 
Creation (Siv^ity^, Sapta-pad^rthi— -Fufe commen- 
tary, where, however, it is noted that still atmos- 
pheric air is believed to be monatomic in structure, 
i, e. to consist of masses of atoms in a loose unoom- 
bined state — ( triuiwuqji vv 

w. I 

The atoms may combine in one or other of 
the following ways 
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1. One Earth-atom, by an original tendency, 
unites with another, to form a binary molecule 
(l|ww ). In the same way, binary molecnlee of 
the other Bhutas are formed. The atoms are 
possessed of an inherent Parispanda ( rotary or 
vibratory motion ), and when they unite in pairsi 
90 long ua there %$ no chemical operation under 
the CLction of heat oorpuecleaf the original qualities 
of the atoms produce homogeneous qualities in 
the binary molecules. 

The question as to the existence of a triad, 
a tetrad, a pentad etc, of atoms is one of the moot 
points of the Ny4ya-Yaiseshika. The orthodox 
view is that, the primordial infinitesimal particles 
( atoms ) start with an incessant vibratory motion 

Raghunatha S'iro- 

mani— quwwqfwT: Udayana, Kusu- 

m&njali), and an inherent impulse that drives 
them to unite in pairs — a sort of 'monovalency’, 
aa it were, exhausted with the formation of a 
binary molecule. The binary molecules now 
combine by threes, fours, fives, etc* to form larger 
aggregates as well as the variety of elementary sub- 
stances, the particular collocation in any case being 
not only determined by physical causes, but also 
serving to satisfy the ends of the moral Law in* 

creation ( wiw, ( f Wfq 
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UUlt I 1115 I tfil I 

ir?rf^liriSuw^ 

^ni I ITHT HIT 5W iljft HHT HHT H1T^5^5 

I HiHUiftirr H^WT*iT»it Nfe: t S'ndhara* 
Nyaya-KandaU, i ) Cf. V^chaspati's 

report, Bhdmati, Chap. II., Pada II. Sutra II. 

Hint* ). Prasastapdda 

appears to have originated this view ( 
wvc^q^T Pra«astap&da, qftmqr 

fqHVHii ) ; but that another view was also main- 
tained in the Vaiaeshika School is evident from the 
brief summary of Kandda's system given in 
Utpala's commentary on the Yfihatsamhitd, and 
this indeed also follows from S'ridhara’s admissions 
in the Kandali. On this view, also, atoms have 

an inherent tendency to unite, but some unite in 
pairs, others in triads, others in tetrads, etc. 

This may happen in two ways,— either by the 
atoms falling into groups of threes, fours, etc, 

direct, or by the successive addition of one atom to 
each preceding aggregate. 

A triad ( Tryanuka ), then, holds together three 
atoms ( Anus ), not three binary molecules (Dvyanu- 
kas) as on the orthodox hypothesis. Similarly with 
tetrads, pentads eto.Hifqifn qurmq: PfRiHNiftruHinii i 




HINDU CHEMISTRY 


189 


lT«lt Mw, tf«T 

^^Tia-?f5q?^?l^fn: I Utpala, Chap. 1. S'loka 7 ; 
cf, also S'ridhara’s admission^ ?r®^- 

iu^wi ?|«nfq 

). S'aiikara seems to speak of two binary 
molecules in the Yai^eshika as forming a tetrad, 
( ^^\T^ % — S'anVaka-Bhiishja, Chap. 

II, Fada Sutra, II, where the Bhamntf gives a forced 
interpretation ). 

In Prasastapada’s view, these binary molecules 

are grouped by threes, fours, fives etc, ( ) 

to form different isomeric modifications. The variety 
()f Earth'substances is due to differences in the 

arrangements of the molecules ( e,g, their greater or 
less density, and, above all, their grouping or collo- 
cation ), which account for the speci- 
fic characters ( ) manifested by these iso- 
meric substances, ^ 

\ Prasastapada, i 

ani I i 

wr um gin irgr^af 3 

\ S'rldhara, Eandalf^ ibid. 

feiTin ^1^9 1 
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I fY I irar^Nt 

w^wm i Udajana, Eiran&- 
vali, ibid. These original differences in molecnlar 
grouping leading to distinctions of genera and species, 
however meobanioally or physically explained, come 
alio ander the operation of moral and metaphysical 
causes ( waw, qr4 ), t.e., of ideal ends in the moral 
government of the universe, which are superimposed 
upon the physical order, but which do not come 


within the scope of Natural philosophy^ An elemen- 
tary substance thus produced by prima 4 [y atomic com- 
bination, may, however, suffer qualitative change 
under the influence of heat ( qrwwtqqfw ). The pro- 
cess is as follows : — (1) the i.mpact of heat oorpusoles 
decomposes the binary (tertiary, or quaternary) mole- 
cules into homogeneous atoms possessing only the 
generic characters of the Bhuta concerned -(2) the, 
impacts of heat particles continue, and transform the ' 

characters of the atoms; determining them all in 
the same way $ — (8) the heat particles continue to 
impinge, and reunite the atoms so transformed to 
form binary ( or other ) molecules, in different orders 
or arrangements, which account for the specific 
diaraoters or qualities finally produced. The Yaiae- 
ahika holds that there is decomposition into 
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homogeneous atoms, transfonnation of atomic quali* 
ties, and finally recombination, all under the influence 
of heat. The Ny&ya on the other hand thinks that 
the molecules and larger aggregates assume the new 
characters under the influence of heat without decom- 
position into homogeneous atoms, or change of 
atomic characters ( or fkTTRfur ). 




tin 

9iRiiT ufumurq sr TOUTUuttj 


wwuti %9T siTii% firartit fkuTinq iJunwir%*4tu- 

Rutu: I efnrmrq uwRum: i urruTfiiq umss i^ e; 


uwurfu- 

milN «i¥i^ I ^ 

w «iw ^ra: n<!lt <if«i !N«t 

gg q iqftqi e ^«iinr vtq i ( Jayants, NyAjam&fijarf 
H|q^qai-f4nr<( )• This is the Vaisesbika view» but 
-Jayaota himself inolines to the opposite view :— 
q n^ g m n ^qrtmrqrniistww' 

■qrilqs^: ftmwmqr i ftwmsiqsi qq ^qw i Hid. 

THie Nydya Tiow>-a ^ ^ mj qW w i M 
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^ qr^frUT^TqtfTg^T 

q^iTT^^ Mfl'nfll ^ ^aqh?ni«frtt- 

SF^^lf^HTqmqqjFr | q^»n^^Tf^ ^tarif*! ini«flV?fra wfaq^m^ I 
wwmTfq^t^rg^siTTWTirTftf n?^t nrfis^tirqnif 

x\}xM qjqrf^n qw^qqqj mTn i g «Tn i 

XJdyotakara, Chap. Ill, A^hnika 1, Sutra 4. 

11. Chemical combinatiou ( ^nfqrar ). 

Chemical combination takes place either between 
two or more substances which are isomeric modi- 
fications of the same Bhuta, or between substances 
which are modes of different Bhutas. 

A. Mono-Bhautic compounds. The simplest 
compounds are Mono-Bhautio compounds, 
i. e, compounds of different substances 
which are isomeric modes of the same 
Bhuta. 

(a) Mono-Bhautio compounds of the first 
order : — Under the impact or impulse 
or qtqw ) of heat corpa$o]e8, the 
substances in chemical , contact ( qiwsrU' 
u*41ir ) break up into their atoms. These 
atoms are homogeneous, possessing only 
the original physical and ohemical oha»o- 
tors of the Bhuta oonoemed. As the speoU 
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fic differences between isomeric sub- 
stances arise from the arrangement or 
collocation of the atoms, the sub- 
stances lose their distinctive marks 
on decomposition into the latter. 

(if ^ ^ 

Uddyotakara, Chap. Ill, Alinika I, 
Sutra 4. *r ^ 

Wc i S ridhara, Ny^ya- 

Kandali, ) i Under the 

continued impact, ( or, it may be, 
impulse ) of heat particles ( 

?if w ’Jayanta ), 

these atoms take on new charac- 
ters. It is heat and heat alone that 
can cause this transformation of the 
colours, tastes, smells, etc., in these 
original Bhuta-atoms. What parti- 
cular colours, tastes, smells or physi- 
cal characters will be produced in the 
atoms depends ( 1 ) on the nature 
of the constituent substances in con- 
tact, ( 2 ) the intensity or degree of 
the heat ( 

(3) the species of Tejas-corpusoles 
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the impinge on the atoms, or the 
nature of the impact ( 

ffe 

im t e: 

^iRft fWwfW^wem: 

Vide also Uddyo* 
takara III, 2, Sutra 14. Cf. also 
YAchaspati, I, 1, Sutra 4. 

^qTqrqqf T^^m ^ 

qfWetqw ii ^ q qT fqm^e iqt qrrqqnrqf ^v\ 
r«q«no\qT suqqi ipquqqqqmJ ifti feirqi: ) i 
Now when the atoms have all been 
determined in the same way, they 
begin to recombine again under the 
impact ( or impulse ) of the heat* 
particles in binary molecules, ( or 
tertiary, etc. ), and these in higher 
aggregates* It seems to be generally 
held that, at the final step one or more 
atoms of one constituent substanoe 
unite with one or more atoms of the 
other constituent substance or sub* 
stances to form a molecule of the eem* 
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pound ; but the question is not of 
much significance for Mono-Bhautic 
compounds of the first order, as, in 
these cases; the atoms have before 
this all lost their distinctive characters 
and become homogeneously trans- 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms, so far as 
taste, colour, smell, etc. are concerned, 
but as the molecular arrangement or 
structure ( wij, ) may vary, 

different compound substances may 
result from the same components. 

(6) Mono-Bhautic compounds of higher 
orders Again, Mono-Bhautic com- 
pounds of the first order may chemi- 
cally combine to form higher com- 
pounds, and as the ultimate Bhuta 
substratum is the sai;]QG> the process 
of decomposition and recomposition 
will bo essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their constitueiit molecules, or into the 
original homogeneous Bhuta atoms, 
Some of the later Vaiseshika Soho* 
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liasts hold that the latter happens in 
every case of chemical composition^ 
however complex, but the earlier 
Yaiseshika conceived that in the 
case of compounds of compounds* 
the decomposition does not proceed 
so far as the original Bhtita atoms ; 
but that it is the specifically deter- 
mined atoms constituting the mole- 
cules of the component compounds 
that are transformed under the impact 
of the heat- corpuscles ; and then one 
such transformed atom ( one or more 
according to another version ) from the 
molecule of one component unites with 
one similarly transformed atom ( one 
or more according to the other version) 
from the molecule of the other com- 
ponent. Prasastap&da, the great Vai- 
seshika Doctor, holds this view, "When, 
for example, in the fertilised ovum, 
the germ and the sperm substan- 
ces, which, in the Vaiseshika view, 
are both isomeric modes of Earth 
( with accompaniments of other 
Bhutas ), unite, both are broken up 
into homogeneous Elarth-atoms, and 
it is these that chemically combine 
under the animal heat ( and bio motor 



HINDU CHEMISTRY 


197 


Energy,, mg ) to form the germ-plasm 
( ). But, next, when the germ- 

plasm develops, deriving its nutri- 
tion from the chyle ( blood ) of the 
mother, the animal heat breaks up 
the molecules of the germ-plasm into 
its constituent atoms ( 

), i.e.y into atoms specifically 
determined, which by their grouping 
formed the germ-plasm, and then these 
gerrn-pJasm atoms as radicals che- 
mically combine with the atoms of the 
food constituents, and thus produce 
cells and tissues, mw 

^quiefiiru: 

eif emu 

tmm i fug: gm eig: etfeif 
eftuTmemT uTOueemmrg 

efir eeTegunmttguift 

memwdtrfgufei: i 

...?m ergmerwc eruui ^mrefir 

rnmmncmmuKinmfir. vtotTmu: 
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i»wr mwm I Sirfdhara, Kandali, 

I ) In this hyx>othe8i8 
( ifinm )• it is assumed that the 
atoms are similarly transformed, i.e.^ 
become endowed with the colour, 
taste, smell, etc. of the product ( the 
cell or tissue ), the moment before 
the chemical combination takes place. 
Similarly, when milk is transformed 
into curd, one view is that the trans- 
formation takes place ( under internal 
heat ) in the constituent atoms of 
the milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bhuta (or Bhutasy 
entering into composition of milk. 
( Cf. wr- 

ifs I Ny6ya- 

bodhinit on Annam Bhatta’s Tarka- 
sangraha. ) Cfi Dinakari, on the other 
hand— iwr ( w ) i) 
In these cases, the atomic contact 
is called constituent contact 
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( ), and all the atoms are 
equally regarded as material causes 
or of the 

compound. 

B. Hetero-Bhautic ‘quasi-compounds’. — 

The Ny^ya-Vaiseshika maintains 
that in the case of bi-Bhautic (or poly- 
Bhautic ) compounds, which are only 
quasi-compounds, there is another 
kind of contact between the hotero- 
geneous atoms of the different Bhutas, 
which may be called dynamic contact 
and is distinguished in its operations as 
Upash^ambha, Vishiambha or Avash^a- 
mbha ( tuiw, or -aiTO ). In some 
cases, it so happens that the atoms 
of different isomeric modes of the same 
Bhuta do not chemically combine 
under the mere application of heat ; — 
they require to be surrounded ( and 
‘excited’, ‘energised’ ) by atoms of 
different Bhutas. For example, in 
the case of the oils and fats as well 
as of plant saps and fruit juices the 
Earth-atoms must be dissolved in water 
( Ap ). and it is only when the water 
atoms ( Ap-atoms ) congregate round 
the former that dynamic intra-atomic 
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forces are set up, and the Earth-atoms 
(with the water atoms in dynamic con* 
tact) now take on peculiar infra-sen- 
sible characters ( colours, tastes, smells) 
under the impact of the beat corpus* 
cles, and then, under farther impact, 
fall into groupings or collocations 

( of a very peculiar nature, to be pre* 
eently explained ) which determine 
the nature of the compositite substance 
thus produced. Here it is the water- 
atoms that are dynamic ( ), 

and excite the Earth-atoms, and these 
substances, oils and fats ( end 
), as well as acids ( wwai ) are, 
because of the Earth radicles reg^d- 
ed as Eartb-eompounds ( or Earth* 
pubtances ). ( m : 

w wqg w wi w T fhfhfTmTHwirT: » 

vTfuw«af%fk: i iftiirrtNroiiH i 

Udayana ). In the above instances, 
Ap ( water ) acts as dynamic ( Upash- 
^ambhaka, ( ), but Tejaa 
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and Vdyu can also act in the same 
way on Earth particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhutas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Ny&j^a-Yaieeshika to be igneous 
bodies (in fact they are supposed to be 
formed under the subterranean heat 
WTSiVsr ), the Tejas corpuscles are 
believed to form the radicles, and the 
Earth-particles are dynamic ( )• 

( WTHinwfq w enrifh i 

RfnqicST?! qrfwq- 

HTir. S^qmrfqqr 

TOTili WTSSHini Udayana, 

Eiran&valf, I Cf. also qtsfq 

itsiqrfiiwifiT oqiww qifiqt wiir wqww 

qw; « ) 

It may be here noted that Gangesa, the 
author of the TattvachinUmani, 
conjectures that even gold can be 
evaporated or made to disappear by 
the application of intense heat ; 
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w g ugamt : mm iM: awfmi* 
f f 4aiaia. n %vm mrnt^ i Bat 
ModiarteiitiMk ootaa beiu amia^aiA- 
I ( ^arfnaf ¥ i i ). 


But whtla ereiy Bh4t» cui act dyoa- 
mieallj aa aaoaia *6Pengiaer% 
^excitcr^ it ia the Earth* Bhutm sioiie 
which ie cajji^le of exafoinag the 
power arreat or iohibiticMi of 

moleealar motion or the motion of 


partielea doe to graritj aa in flttida 


( ViditamUia, fhwor X or the power 
of ooanteracting the tendenej in a 
given aet of' atoma to fall into a pe* 
cniiar order or group ( ar> ft < tf a w<| X 
(mm a rf w TOt awrart 

«T I nd«7»Mi, Kicft* 

I ftnw «nn* 


iirS wI B wf 


m ^ i w ift nmn w w i vfii^iWWH t Vardlw* 
m&mi, KinttAvaliptakiM, Hid.) 


(Xk, tak, nOkii — Bi*Uuwtie qmmrcampoamda. 
viili Ap M e — r gw e r OkafiMiM mbttMaea- 
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ffm:) «re divided hf Udeyeoa 

into (1) oils, d«rivi^ from vef^^etoUeB, (2) bntteni 
dmived frcnn milk, mod (3) ftiie derived from 
mnimele. Tlie medieel mhoole, ee we heve eeoD, 
leoog^iee eainiAl oils ee dtstinp^iiiglied from vege* 
table oils. V^etebte fete ( e. g, fmpwe ) ere 

eleo meofoiiad. Vdoheepati in tlie Titperjjeltkd 
oootende that moetaid ml hae not the flavour 
and ameU diaraoterietie oi the true oils ( aesamam, 
linseed ete. ), and is nlaiised with the latter by 
convention. Judged by the flavour test, A'mikahd 
( the casein substanoe formed mixing milk- 
curd wijUi hot boiled milk ) is to be elasaed 

with aailk substances. So also Ty^ra, wliej» — 
but ydjina» the thin fluid that is left after 

the Am^ikshd ( casein substance ) is aeparated^ 
cannot be dossed as milk. It may be added 
that the milks and eurds as well as oils and 
fats derived from different speeies of vegdaUes 
or animals are supposed to differ in their ultunate 
stmetnial arrangement and therefore in kind ; 
but Vallabha thinks that the g^iees ( darified 

butters ) prepared frmn different kinds of milk 
.ate of the same kind ^ in other words« the milka 


and eufds ate ^polymerie’, the 

b -isomarie; 
looae goneiml 


(darifiad 
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^ I Udayana, Kiraa^vali, 

^rct^r>ii;qiQil I Yallabha notes that ghees do 
not differ in kind, as milks ( and curds ) do : — 

^ir I — Vallabha, Lfl&vati. Compare 

Vdchaspati, II, 2, 65 : — 

qr nw?! \ if TOcnrOir i irsnw^- 

^^^qqifwTiiT: ^ qift!TO nqiqirqrnr 

^ wqut I 

III. Mixtures like soups, solutions etc A soup 
is a physical mixture o£ a peculiar kind, from which 
evaporation ordinarily sets the water free ( cf. 
Uday ana’s infra ). When meat is boiled in 

water, there is the application of heat, with chemical 
changes in the meat, but the combination of meat-parti- 
cles and water- particles in the soup is only physi- 
cal combination, and not a chemical one. It is 
of course not a true compound, neither is it a 
quasi- compound, like milk ( in which the water- 
particles are ‘energisers' of the Earth-particles ). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solid, (this of 
course is also the case with mono-Bhautic sub- 
6tance4 whether elementary or compound, e. g. 
water, which becomes ice,) but the substance 
we call a soup or solution ceases to be a soup 
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or solution^ the mon^ent it solidifies. Uddyotakara 
notices gruel, baths, and lyes ( alkaline solutions ) 
as mixtures of this class ( 

I Vdrttika, Chap. I, A'linika 1, Sutra 14). 

hwutt: i Uddyotakara, Varltika, 
Chap. I. A^hnika 1, Sutra 14. Vide also Vachas- 
pati’s comment : e% 

f I X X 

?3r’ i ^Tfe^sf^ 

I XX X X 

ifn xTf[ I X x 

^atfil«lfnfTiir: i Vachaspati, Tatparyyatika, ibid. For 
salt and alkaline solutions, vide KiraTiavali—^^ 
H»iwraf%wvrf«T mx% x 

^ • Udayana, Kiratijlvali, 

Chemical action and Heat :— The operation 
of heat is of course universally implied in chemical 
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eembiBstioBS* Where the mpgSeatiitm ef eactendl 
hfftt HI wBDtiiigy the greet IXielor 

the poiiiie te tiie c^ienitioii of istemel heet. 

(e-g. iMNfg: Hfinver HieitH hnw vrmmm; 

f«i44e(e i — VAteydyene-BliMiye^ €%ep. IV, 
A'heihm 1 , Shtre 47 ). In the ease dt eombnetion, we 
have eeen Vijfidnarbhikehn explain the heat ae latent 
in the Baiih-eabetanee, the fad, from whieh it breake 
forth. Udajana ponite oat that the solar heat is the 
sooree of all the storae of heat required for diemieal 
change in the world. The change of ooloare in grasses, 
for example, is doe to Tejas, in the form of latent 


(inxkiUe) heat^ not in the form of Agni ; and the 
cold in winter cannot take away this store deriyed 
from the Sun, ( nw iWow ra H ufk wftw^isf^ 

HTsfi: m hwer sHhr. i nnct ^ ai% 

Hth fi i sf ff H Srt e I m fsfwd^nvnrah i m fw 
Hwn: Iw > mmn 4 d W neieeett; h«Ai na ftwixt H w i fe n s t 
<Wh« aa faaaila vaifa^ w ftCMI arft ai i 
wRr af«A aaaaeai aw 



Wfaasaq a i IJdajaiia, 
I ) Sim&sty, it k 
that the 


EinmMkt 
under this 
ie» 


HUTBU CRXXWrRY 


m 


eokmr, nnell eU^t dtowiag ilu^t there ie efaemi- 
eel tnuMfometioii. or eohtile deeompoeitioii and 
feeoBipoeitioD going on ; and tbie ie aleo the eaee 
with the meting at the metab^ which ie a oomhoe* 
tion dne to the eolar heat ( ) even ae the 

eoawemaa ot food into ehyb and of ebyb into 
blood are inetaneee of dieinical action dne to the 
internal animal beat ( e i TOe w or 4N4 fim : )« 
Bat the kind ol contact with heat-corpneebe, in 
other worde, the kind of chemical action ( am ) 
which traoaforme coloore b eoppoeed to differ from 
that which traneforme flavonr ( faww^Nirddbr ) 
and eiw ) and tbie laet from that whiefa prodneee 
a change of emelU or tactile qnality, ( vnit awi 
fain4hAer.4dbr: i n w mmendte: i fwaedt feeridhi- 
feunlhf: i mubft ^ «nif i 
fewf itw i d tef : mwr: m^f ia a iw m m ^u i 
iwifk awswfirfwww f j t y*- 

e ftam i a i naewai fhmw ^ waNi gaai q i 

mwq fwarfMeamsie twtmeiwamii ieaiimeea.«ew* 

w m nwi ig iwm i vmjh 
fvim4t fiww* ^ ^*CTwlt 
w w Nb4. ^ 
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i nin ^wt- 

^ HTYI? 

iiniii^^«iwwil5i»wiT#ar:^inr ^hctwt^ 

I i im: 

m^qirfqw^ ifYT^Tqqi ifil i Nyayabodhini on 
Annam Bha^a’s Tarkasangraha ). Heat and light 
rays are supposed to consist of indefinitely small 
particles which dart forth or radiate in all directions 
rectilineally with a sort of conical dispersion and 
with inconceivable velocity. They may either (1) 
penetrate through inter-atomic (or inter-molecular) 
spaces as in cases of conduction of heat which when 
applied under the pot boils the water, or fries the 
paddy where there is no chemical action in the pot, 
no decomposition and recomposition of its atoms, no 
change in the molecular collocation ; or, as with light 
rays in oases of translucenoy or transparency 
( ) penetrate through the inter-atomic spaces 

with Parispanda of the nature of deflection or 
refraction ( Udyotakara), in the same 
way as when fluids penetrate through porous bodies 
( uq fiiw* ipr«!5T qftwq: qm ifii— Udyo- 
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takara, commenting on Vdtsy&jan&’s 

Sutra 47, Alinika 1, Chap, III.) or (2) 
impinge on the atoms, and rebound back — which 

explains reflection ( — Var&hami- 

hira, — Vatsy&yana) or otherwise be 

obstructed by the atoms in their path, which would 
explain degrees of opacity, the casting of sha- 
dows, etc., all these operations being also physical, 
and unattended with decomposition and recom- 
position or alteration of molecular grouping, or 
(8) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation which 
explains all cases of chemical combination. 

•v Ov. '» 

I (Udyana, Kirandvalf, 

— taken from Vichaspati, Tdtparyyatfkd, irwm- 
I ) Of. also ( 

n I Vichaspati — ftm: 

^ I ibid. Of. 
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Hunnj cmxMxnn 


flni i wi i w i 

f4k<7Q«ri irdaj»n% in v*pfy to tlio 

oiij«stioii— ifir 1% fw n^hmi mSkme^m 

AvwMIII ^<^11 IMIfHIINIllfl VA W 

IN««ll (IJdajftiia, thUL) Dofioitioii of wmm— 


i Uddjotelom, Chop. Ill, Vimiko 
1, Sdtm 38. tnApraT: ^ fewi A W i fti 

Stitro 47, wbere nddyotokam ooiei — 
^fwn— wr go r w^wn f w itnA gn 
W B WT ^^I arfi l i n . «fil I ViebMp«*i 

«x^w mm wm mmmm ^ 

nw «« mmm mAmrnnm^mpmmnm 

^< ro w< fcSwi^»ft : ^vfiram: i Cf. Vitafir 

j$u>M, on 47, A^liBika 1, Chap. III. On tba 

other hand in dieniieal eombiiiatioB, ^ wi.wt a . 
w i 4 » cy l hi9 t * Nam ^ili»* 

'anini ai aa ^ fiaar, fiaanlt fama;, ft wa i ^ 

^[iiaa I Vor apmeity, shadowa, 4/e^ vidt am f 
hataaa^dlwaam i|jMaiii aiai^ai 8a.aaaia 
aifiiiAi aa a aai aiar* aa mOIBii Him- 

<aifaa<dbf% avm i a4ril 
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« «iA mr^'rafii i Uddjvtelnn, 
Kjhmp. TV. A'bBiks 3, Sfitis 35, War raflcetum, and 
ita lawa, I quota puawgai in aay PH** ** Hindu 
Phyaiea and Madnuiia^ to whuA feha Hudant ci tba' 
hiatoiy of Optiea ia refa i red. 

Anangainent of at<Hna in Space The Njrtya 
concaiasa atomic aaagnitndea aa PiriaataMialya, a 
term wbich indicatca a apibarical riiapc. ( Pm' aft* 
mftuim m g ' Awfik a t ai ni aia). To 

ooneeiva poaition in apacet Vtchaapati takaa 
three axaa, one proceedings from the point of suniiae 
in the horizon to that ol aunaet on moj particular 
day \ ( tangly apeaking, from the Seat to the 
Weat) s»a aeeond Inaecring tbia line at right ai^laa 
on the horizontal pkne, ( loi^hty qieaking, from 
the North to the South ), and the third proceeding 
friun the point of thoir aection up to the meri- 
dian pooHion of the ann on that day, ( roughly 
apeaking, up and down). The poaatioD of any 
point in Space, rdativdy to another point, may 
now be given by meaen ring dirianoea riong theae 
three ditecUona, by arranging in a numerical 
aeriee tim interreniag printa oi eontae^ tiie laaa 
magnitnde or diatanca hang that which ccaaea aar- 

Har in thia aariaa, and the gtaatnr that whkh cobmb 

Wv Tha paaition of any magia atom in Spnea 
wah wftw i w to — c thm mig^ be h tdi toted in thia 
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vray with reference to the three axes. But this 
gives only a geometrical analysis of the concep- 
tion of three-dimensioned Space, though it must 
be admitted in all fairness that by dint of clear 
thinking it anticipates in a rudimentary manner 
not only the foundations of solid ( co-ordinate ) 
geometry, but also of the geometry of position, 
and especially the conception of Space as a 

Manifold, which alone can serve as the basis 
of a generalisatioir comprehending all different 
possible kinds of geometry. Euclidean and non- 
Euclidean. fw. 

u: w 

iiff I wrarV 

wxrfntirwt 

V&chaspati, Tdtparyyatikd, Chap. IV. A^hnika 2, 
Sutra 2^, 

The original physical arrangement of atoms is 
also given. Each atom is in contact with six other 
atoms, which gives a cubical arrangement, 
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iaiftirr warn €ts^ tncirnfr: 

^z^n w: »t i ibid^ 

Cf. also the objection in the Buddhist K^rika. 

q^iTT^: I qqrt ^jqTqfir^ 

fq^: ^iq^qRTqr: n This is the typical primordial 
arrangement, and variations in the collocation 
of atoms and molecules ( sq^T, qqqqqftrt*! ). as 

we have seeni were conceived to account for 

the variety of isomeric modes of the same Bhuta. 
as well as of mono-Bhautic and poly-Bhautic 

compounds. 

The molecular arrangement in the case of 
bi-Bhautic compounds is very peculiar. Two sub- 
stances, say Earth and Ap ( water ), form a quasi- 
compound, first, and each substance breaks up 
into atoms, one atom of Earth comes into contact 
with one of Ap. But the two do not form a binary 
molecule. Instead, this contact of heterogeneous 
atoms leads to a curious result. The atom of Earth 
combines with a neighbouring atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap combines with another Ap-atom, 
and forms a binary molecule. Now the first binary 
molecule links on to the atom of Ap, and 
similarly the second binary molecule links 
on to the atom of Earth. The moment after, 
the two binary molecules take on the physico- 
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Aemiml dmn obe n ot tkHh and Ap mpaati^a iy ; 

md nmultMiaMirijr with die of theoe 

phynoo-oimiiod ehaneten, the biaarjr noloeiileo 
enter into oomfdes oooteet ( #4te« djte 1. In 
nil fbie prooeie, woi^ m done only in tibe irte in- 
eteot, in die eonteel of an atom of Earth with one 
of Ap^tbe femltinit: oontaete, of atom with btnnry 
moleeole and of the biimrj mofeonlee with eaeh 
odier« ioTolre no farth^ expeodition ni Energy. 
ThiMt we get a pardole boldine two binary 
moleonlee ( of Eardi and Ap leepeetivelj ) in com- 
plex oonteet, and eaeb parfeielei oondane to be 
formed* In thie way the particlee of the two 
ettbetenoee arrange tbemeelvee* and the peeoliaiitjr 
tbie mofeoidar arrangement explaine the reenlt- 
ing mixed or oompoand qnalitiee of tbie dam of 
qneef-oompoiuids. ( d dl em n ddin: ) n qeama w 

hi f l wwi er tefwFvw wKe^dltewrcw: mvm* 

nifnddtefh w! wiwfwnhm: e*<ln! w- 

mm li i nqef n: wnq t am iifiaieMlKdl: ddUt 
efli whv arflla i ifilm i adte wida w 
aiww naamm aiwt ddlaiwf aifd- 

awl ai^ laaand^ • aal aSaq wi# aianil: 
aaawfafhadla aai^a te: afaiia ai# latoa- 
awwia i ia a a i q dfteiq lataaaffdandaA ddbft faa- 
imMi ftf wan I auadilfbai fa wawha anm 
war dfteb afhi amg I am aifid mwd waMteaa 
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( PrMMtepidarBb5*b ja« i ) 

Tbe whole proeeee mmy be gn|>hioeU j le proe e n ted 
ae IbUowe : — 



mm aa atom ni Earth. MokonkNi of a In- 

V an atom of water (Ap). Bbaotie qaam-oom' 

pound; — 

“V »« “"I** 

oontaet. 

a binary moleoola 
of water (Ap). 

I wffl eondnde tbie aeeoont of anoient ( and 
medimfml ) Hindu ebemlstiy with a note on tibe 
eoneeption of mdecolar ( atomic ) motion^ Faria- 
panda» and tbe d i fc tent aarietiea of aneh motion 
wbioh worn eonoeiTcd to aaeotiat for tbe ^yeieal 
phenomena aoiioiL light and heat. Any attempt 
to diSetentiate rigidly b e tween lieehamoe and 
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Physics on the one hand and Chemistry on the 
other at this primitive stage would be an idle affec- 
tatioD. My paper on Hindu Mechanics and Physics 
will give a detailed exposition iu a separate 
treatise. 

Parispanda ; — Resolution of all physical action 
into motion : — 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. The radical mean- 
ing of the term is whirling or rotary motion, a 
circling motion, but it may also include simple 
harmonic motion (e. g. vibration). All action, 

operation, work ( sinriT ) is ultimately traced 

to this form of subtle motion lodged in the atoms 
or in the matter-stuff. The Veddiita, for example, 
speaks of a cosmic vibratory motion ( 

— Sankara). — Alc^sa, in the Veddnta, as 
we have seen, is the first stadium in the evolution 
of Matter, which gives off Vdyu, which gives off 
Tejas, and so on ^ but A""k«isa (Ether) itself passes 
through two stages before the emanation of the 
Siikshmabhuta Vdyu : — (1) the motionless ubiqui> 
tons primordial matter-stuff (answering to the 
Sdnkhya Bhutadi ) called PurAnam kham ( 9* ) 

and (2) :a subtile integration, the pure unquin t- 
uplicated Sukshmabhiita called Vayuram Kham 
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( V ) ( answersng to the S^nkhya Tanmdktra 
stage \ It is this subtile A^^ka^a, in its Tanm^tric 
integration, i. e, in the derivative forra^ which is 
subject to an incessant Parispanda. The gaseous 
stage of matter ( the Veddntic Vfi,yu ) is in- 
deed matter in a state of Parispandic motion 
— Sankara)*. So also the bio- 
motor and aensori<motor principles apart from the 
•directive Intelligence of the Self ( 

^usfcsriti — ^ — 

Sankard, ). The Sdnkhya also conceives this 
Parispanda to characterise every process and 
phenomenon of cosmic evolution ( ®iH5 

— Vdchaspati, Kaumudi ). Bhutas, orga- 
nisms) mental organs, as modes of Prakriti 
(Considered apart from the Intelligence of Purusha) 
are all subject to this Parispanda 

lifev f — Vfiehaspati on K^ika 10 ). 

On the other hand> Praknti as the Avykta, the 
a*cosmic, the un-manifest ground, with resolution 
only of like to like is devoid of all 

* Parispandic motion ( 

hfHT, •rif’e i ibid, on K^ik§. 10 ). 

The NyAya-Vai«eshika finds Parispanda in all 
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forms of matter, except A'k^a which* in that 
system, is non-atomic and incapable of any change 

or activity ( ). But all atoms from those of 

Vayn downwards, are in incessant motion. The 
world at bottom is an infinitude of continually 
whirling ( or vibratory ) particles ( 

— Haghun^tha ; — compare also 
Udayana-Kusum^njali, Stavaka V. — 

I ), All physical 
action consists in motion. The Ny^ya-Vai- 
^eshika rejects force, power, operation ( ntw ) 
except as modes of motion. Jayanta indeed states : 
we do not acknowledge any mysterious power or 
operation, which the senses do not and cannot 
report to us. But this denial of Force ( nfn ) 
and of unperceived and unperceivable operation 
is put forward as a philosophical 
( epistemological and metaphysical ) proposition 
to justify the Nyiya analyisis of the causal nexus 
into mere invariable and unconditional antecedence 

among phenomena without productive power 
or efficiency Bh^shd- 

Farichchheda). It is not of course intended 
t*) question the existence of Parispanda, which is 
of the nature of motion, and which* though subtile 
and therefore infra-sensible v w and 
not ), is the ultimate form of all physical 
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activity, ^ ififirtrt i 

ftru^ «TOTv: i.,. iiwt?i 

mmn I *t ^^nnv- 

I Jayanta, Nydya-Mafijarf, Ahnika I ). 
The effect (no less than the action) is, in all cases of 
material causation, the resultant of the combined 
motions of the various ( material and efficient ) 
causes involved ( e. g. in the case of 

I ... a»TqK viq: I 

fqf q»%s»Tq^T^ q*. I --“Jayanta, Nyaya- 

manjarf, A^hnika I ). 

But, in the Nyaya-Vaiaeshika, though all action 
of matter on matter is thus resolved into motion, 
conscious activity is sharply distinguished from all 
forms of motion, as against the S^khya-Veddnta, 
which, as we have seen, considered every thing 
other than Intelligence, the Purusha or the trans- 
cendental Self, to arise in the course of cosmic 
Evolution, and therefore to be subject to Parispan- 

dic motion. ( fqfqifqSq wt® i 

» — Quoted in Jayanta’s 

Nydy6.-manjarf, Alinika IV ). 

Sanfeina, i. e. Gati-santdna ( including wave 
motion and current motion or convection ) : Kampa 
sant^a, Spandana, ( vibration ) :^Charaka notes 
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three kinds of santtoas, serial motions, viz,^ those 
of water, sound and light and 

)• Chakrapdtii points out that a wave of 
sound travels more rapidly than a wave of water, 
and much less rapidly than a ray of light. In 
Hindu Mechanics, a current of water (downward 
flow, ) is conceived to consist of particles 
moving in au uninterrupted series under the action 
of gravity and fluidity ( and ). A ray of 
light implies the rectilinear propagation of tndeflni- 
tely minute corpuscles, in all directions, with in- 
conceivable velocity, and a sort of conical disper- 
sion ( fir %irT%nu: 

Uddyotakara — V^chaspati ). A wave of water ( 

) implies the transmission of vibratory motion 
iu the water particles. (Cf. Jayanta — 

A'hnika II). A wave of sound 
is conoeiverl by some on the analogy of a wave 
of water ( ), only tJie air- waves ( cf. 

t)ie Mlmamsd ) or the sound-waves in and through 
the vehicle of air waves (cf. the Nyaya-Vaisesbika ) 
travel by concentric circles not in one but in all 
planes. (N. B. this assumes transverse waves ). 
Others hold that the air waves (cf. the Vakya- 
padiya ) or the sound and air waves (cf, Uddyo- 
takara ) are propagated by the transmission of the 
vibration in all directions, leading to conjunction 
and disjunction of air- particles, so that the *wave 
may be said to expand by alternate concentric 
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spherical layers of rarefaction and codensation 
) (N. B, this assumes longitudinal waves),— 

( — of. ?a4t»ifwJTT f if. fiirifWTiiT: 

( ^avara-Bhdshya i-~l— 17 ) 

fir flftfiT ftiftruTfir ^ng^ufiir nfn 

\—Md. 

1 — 1 — 13). The Vdkya-padiya describes articulate 
sounds (Yarnas) and indeed all sounds ( ^abdas ) as 
only forms of air set in motion, with rarefaction and 
condensation ( ), and capable of variations 
of velocity and configuration WT^: 

Prw^ — Vakya*padi}a, Kanda 

L Sloka 109 ) (vide my paper on Hindu Mechanics 
and Phjsics ). (For the Hindu doctrine of scientific 
Method, vide Appendix; for certain interesting 
recipes of chemical technology, vide Addenda ). 

I had intended to conclude this survey of Hindu 
physico-chemical science with a com]>arative esti- 
mate of the evolution of scientihc ideas in the cul- 
ture-histoiy ( kultur-geschichte) of the Chinese^ the 
Greeks and the Arabs, as an Essay in the historico- 
comparative method of investigation ( vide the Intro- 
duction to my Comparative studies in Vaishitavism 
and Christianity for a correction of this method ), 
but space forbids^ and the reader toOf I fancy. 



Tlie Date of 
Baearatnasamiichohaya. 


While the present volume was about to issue 
from the press, Mr. T. 6. Edla, Editor of the 
Marhattd Journal -*Samd1ochaka’', sent us a critical 
notice of R. R. 8, As there are some important 
historical facts brought to light and as the date of 
this work arrived at from quite independent sources 
tallies with that assigned by us (Vol. 1. Intro. 
LXXXIX), we make no apology for reproducing its 
substance in a condensed form. 

Charpafi or Charpa/indtha of the Ndtha school 
is mentioned in the *R. R. S., ( see VI^ 58, Poona 
edition ), as also king Singhana. 

The Navandtha ^aktisdra, a Marhattd work by 
Narahari Mdla, gives s^me legendary information 
about this Charpafindtha and speaks of him as a 
contemporary of Matsyendrahdtha. On the left has 
been^given the geneology of 
the pupils of The 

last, irT»T?w or was the 

celebrated Marhattd Saint and 
author of a commentary on 
the called It 

.was written in i8aka 1212, 


ftsfvfinii 

I 


f.e., A. 1290. So and Charpatindtha 

must have lived at the of the thirteenth 


eentwry A. D. 


*See the eoncloding of * MarhattA work. 
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The K. R. S. which mentions the Siddha Char- 
pa^i must be therefore later than the first half of 
the thirteenth century A. D. 

Among! the Y^ava 
kings of Devagiri or Dau- 


II (A.D- 1069) 

Ww I I 

wvfn I 

(A D. 1191) ( 

(A D. 1191-210) 
f«WlI (A.D. 1210-1247> j 


lat^bad, there were two 
kings by the name of 
Singhana. Taking the 
Singhana mentioned by 
R. R. S. to be the second, 
we are required to place 
the composition of the 


work in the latter half of the 18th century. On 
the whole the R. R. S. may be safely taken to be a 
work written about 1300 A. D. 


THE WEIGHT OF AIR. 

( By principal N, Seal ). 

Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, e,g*, metallurgy, dyeing, 
pharmacy, perfumery, cosmetics, horticulture, and 
themaking of glass (lenses and mirrors of various 
kinds are mentioned, the spherical, oval — 9 ^ and 
being well-known — Pliny indeed mentions 
that the best glass ever made was Indian glass }* 
But of Experiment as an independent method of 
proof or discovery, the instances are rare, 1 may 
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note one interesting example in Udayana’s Eiran4.- 
vali^ relating to the weight of air. Udayana argues 
that air must be a distinct and independent Bhuta, 
for if air were made of the Earth-Bhuta, it would 
have weight, and it has none. To prove the 
absence of weight, he refers to an experiment.. 
A small bladder made of a thin membrane, filled 
with air, will not cause a greater descent in the 
scale than the same bladder weighed empty. Hence 
the air possesses no weight. Then Udayana makes 
an interesting statement. It may be objected, he 
says by one who accepts the weight of air — that 
this argument is inconclusive. For a counter- 
experiment may be suggested. The balloon filled 
with smoke { or gas, w ) rises in the air, whereas 
the air-filled balloon comes down. This would go to 
show that air has weight. Udayana replies that 
this would only show that both smoke ( gas, 
and air have no weight. The Hindus appear to 
have been ignorant of the principle of Archimedes, 
at p least as applied to gases. Yallabh^ch^ya in 
the LiUvatf speaks of a peculiar resistance to 
sinking ( or gravity ) exercised by water, which 
explains the tendency in certain objects to float 
or to come up to the surface of the water but the 
description shows that he had no clear ideas on 
the subject. Cf. Udayana, Kiranivalf, wTfPrwq4ii( i 
Of. also Yallabh^ch^ryya, Lfl4v^ti. 



APPENDIX. 

On tie Seientifie Method of the Hindus, 

(By Principal Brajbndranath Seal.) 

The DodriDe of Scientific Method A study 
of the Hindu Methodology of Science is absolutely 
essential to a right understanding of Hindu 
positive Science, its strength and its weakne8s» 
its range and its limitations. Apart from this rigo- 
rous Scientific Method, Hindu Chemistry, such as it 
is, would be all practical recipe, or all unverified 
speculation. This, however, would be a very inade- 
quate and indeed erroneous view of this early 
achievement of the human mind. That the whole 
movement was genuinely and positively scientific, 
though arrested at an early stage, will appear from 
the following brief synopsis of the Hindu Methodo- 
logy of Science. 

Criterion or Test of Tiuth (after the Bud- 
dhists) :~The ultimate Criterion of Truth is found 
not in mere cognitive presentation, but in the corres- 
pondence between the cognitive and the practical 
activity of the self, which together are supposed to 
form the circuit of conscionsness. That knowledge is 
valid which prompts an activity ending in fruition. 
Cf. the distinction between ewrifijWin and I 

Also compare, SlfviW*t*sK WIWH— 

15 
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Vdtsydyana). Truth, the Buddhists couteud, is not 
self evidence, not the agreement between ideas, nor 
the agreement of the idea with the reality beyond if 
any, for this cannot be attained direct, but the har- 
mony of experience { ), which is implied when 

the volitional reaction, that is prompted by a cogni- 
tion and that completes the circuit of consciousness, 
meets with fruition, i, tf., realises its immediate end 
(of. Srtharsha, Khandana Khanda Khddya on the 
relation of tot to ). This is the material 

aspect of Truth. The formal aspect is given in a 
principle which governs all presentations in conscious- 
ness, and which combines the three moments of Iden- 
tity, non-Contradiction and Excluded Middle in 
every individual cognitive operarion 
(identity) (non-contradiction) 

^ (excluded middle) tth 

^TT^ik: — J ayanta, Nyaya-Manjarf, TOmi'f^Wi’iiTO^ ] 
Perception The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensible {e.g.y the minimum visible, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible ( W, 

sometimes termed the obscured ( e.g^ 

a meteor in the mid-day blaze), and the potential 
< ), are distinguished ; but finer instruments 

•of measurement were wanting,- and this was a 
principal cause of arrested progress. It may be 
noted that the measurement of the relative pitch of 
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musical tones was remarkably accurate and original 
{vide my Paper on Hindu Mechanics and Physics). 

Observation — ^Vachaspati and Udayana) 

The entire apparatus of scientific method proceeded 
on the basis of observed instances carefully analysed 
and sifted. This was the source of the physico-chemi- 
cal theories and classifications, but in Anatomy, the 
Hindus went one step further • they practised dis- 
section on dead bodies for purposes of demonstra- 
tion. Ingenious directions are given, e.^., the body 
must be first disembowelled and wrapped round 
with the kusa and other grasses, tben kept immersed 
in still water for seven days, aftjr which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 
fresh elastic fibres of green bamboos ; — which 
will enable the tissues, vessels and ducts to be 
observed. Post-mortem operations as well as 
major operations in obstetric surgery (the ex- 
traction of the foetus, etc.) were availed of 
for embryological observations it is stated as 
a result of observation that the rudiments of the 
head and the limbs begin to appear in the foetus 
in the third month, and are developed in the fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis- 
tinct in the sixth) ; — and also embryological theories, 
6.^., the indication of sexual character in the se» 
cond month by the shape of the foetus, the shape 
of a rounct joint indicating the male sex, and aa 
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elongated shape as of a muscle the female sex 
(cf. Charaka, SAtrasthdna, Chap. IV^ — MKi nrfk 
I fiw w Pisf : 5w: ^ Wt 
I Chakrapdni notes : tR: mTm: i fWt I 

^ I loo. cit. ) In 

Phonetics (as in the Pr^tis^khjas^ circa 600 B. C.)^ 
in Descriptive and Analytical Grammar (as in 
P&nini), and in some important respects in Com- 
parative Grammar (as in Chanda's and Hema- 
chandra’s Grammars of the Prdkrita Dialects), the 
observation was precise, minute and thoroughly 
scientific. This was also the case in Materia Medica^ 
and in Therapeutics, especially the s^mptomology 
of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year, 
made careful observations of the different kinds 
of clouds and other atmospheric phenomena (e. y., 
they give the heights of the clouds, the distance 
from which lightning is ordinarily visible, or the 
thunder is heard, the area of disturbance of different 
earth-quakeF» the height to which the terrestrial 
atmosphere extends, etc., vide Yardhamihira, Srfpati, 
and the authorities quoted by Utpala). In Astro- 
nomy, the observation was, generally speaking, 
very defective as in the determination of the solar 
and the planetary elements, and this was probably 
due to the lack of practical interest, but the deter- 
mination of the lunar constants entering into the 
Mleulation of lunar periods an^ eclipses, matters in 
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which the Hiiidus htfd a practical ceremonial iaterest, 
reached a remarkable degree of approximation (much 
above Ormoo-Arab computations) to the figures in 
Laplace’s Tables, which can only be explained by tlie 
circumstance that in the case of these constants the 
Hindus carried out for more than a thousand yhars a 
systematic process of verification and correction by 
comparison of the computed with the observed 
results (like the navigator’s correction of the course 
of the ship at sea), a process which was termed 
In Zoology, the enumeration of the species 
of Vermes, Insecta, Reptilist Batrachia, Aves, etc., 
makes a fair beginning, but the classification proceeds 
on external characters and habits of life, and not on 
an anatomical basis. In Botany, the o||eervation was 
mainly in the interests of Materia Medica, and the 
classification was as superficial as possible. (Vide 
my paper on the Hindu Classification of Plants and 
Animals). 

Experiments : — Experiments were of course 
conducted for purposes of chemical operations in 
relation to the arts and manufactures, 6. y., Metal- 
lurgy. Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
(lenses and mirrors of various kinds are men- 
ticned, the spherical and oval fvi and being 
well-known— Pliny indeed mentions that the 
4)e8t glass ever made was Indian .glass). And the 
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results of such experiments were freely drawn 
upon for building up scientific hypotheses and 
generalisations. But of experiment as an in^ 
dependent method of proof or discovery, the ins- 
tances recorded in books are rare. 1 may note one 
interestin<; example in IJdayana’s Kirandvali, 
relating to the weight of air. Udayana argues that 
air must be a distinct and independent Bhuta, 
for if air were a form of the Earth-Bhuta, it 
would have weight, and it has none. To prove 
the absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, 
filled with air, will not cause a greater descent 
in the scale than the same bladder weighed 
empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statement. It may 
be objected, he says, by one who accepts the^ 
weight of air — that this argument is inconclusive. 
For a counter-experiment may be suggested. The 
balloon filled with smoke ( or gas, ^), rises in the 
air, whereas the air-filled balloon comes down. 
This would go to show that air has weight. Uda- 
yana replies that this would only show that both 
smoke ( or gas, ^ js ) and air have no weight. The 
Hindus appear to have been ignorant of the prin- 
ciple of Archimedes. Yallabhdcharyya in the 
Lflavatf, it is true, speaks of a peculiar resistance 
to sinking ( or gravity ) exercised by water, which 
explains the tendency in certain objects to float 
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or to come up to the surface of the water, but 
the description shows that he had no clear ideas 
on the subject. 

Mathurdndtha, again, states that the determina- 
tion of the degree of purity ( the carat ) of gold by 
rubbing against the assaying stone and observing 
the character of the yellowish streak against the 
black smooth background, is only an indirect means 
of ascertaining weight lit. specific gravity) 

which seems to suggest that there was a more 

direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths and weights of wires of uniform 
thickness that can be formed by drawing different 
pieces of gold through the same diamond bore, I 
think it may be regarded as fairly certain that the 
Hindus were ignorant of Archimedes’s discovery, an 
ignorance which, at any rate, they could not have well 
borrowed from the Greeks, no more than they could 
have thus borrowed their knowledge of things 
unknown to the Greeks themselves. [ Cf. Udayana, 
Kirandvali : — 

naiftr i-^cf. Vallabh^- 

chAryya, Lflavatf— 

nrwrn i 
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^ I irwT^ftirnri'* toe 

TOT^ ftEE TO’wfifTOEminn i totto 

TOTvniE] — cf. Mathar&nltha. EfEEViiETOH on Gan* 
gef9,*B Tattvaohinfc^mani — nwt ( ) E TOE- 

iftmfWEEE* fE^ 4tEfTO TOETOEEPEWESI^^ HE I 

Fallacies of Observation — Mal-observation and 
Non-observation : — These were carefully studied in 
relation to errors of observation, and Hallucina- 
tion (to. ewe, ET<t^)— which were ascribed to three 
eauses : - (a) Dosha, defect of sense organ, as of 
the eye in jaundice, or of the skin in certain forms of 
leprosy (leading to tactile insensibility, cf. Susruta) 
or defect of necessary stimulus, e.gf., too faint light, 
or undue distance or nearness, in vision j (^) 
Samprayoga, eete^e, presentation of a part or an 
aspect instead of the whole, j and (c) Sansk^ra, ewt, 
the disturbing influence of mental predisposition. 
e.g,f expectation, memory, habit, prejudice, etc. 

The Doctrine of Inference Anum&na ( Infer- 
ence) is the process of ascertaining, not by percep- 
tion or direct observation, but through the instru- 
mentality or medium of a mark, that a thing pos- 
sesses a certain character. Inference is therefore 
based on the establishment of an invariable con- 
comitance ( Vyipti, EifH ) between the mark, 
and the character inferred. The Hindu Inference 
(Anum&na) is therefore neither merely formal nor 
merely material, hut a combined Formal-Material 
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Deductive -Inductive Process. It is neither the 
Aristotelian Syllogism (Formal- Deductive Process), 
nor Mill’s Induction (Material-Inductive Process), 
but the real inference which must combine formal 
validity with material truth, inductive ^enerali' 
sation with deductive particularisation. 

An inference admits of a rigorous formal state- 
ment, — in the shape of five propositions, for dialec- 
tical purposes ( in demonstrating to others ), 

or of three propositions when the inference is for 
one-self ( : — (1) the probandum, the 

statement of the proposition to be . established 
( flftTTn, e.y., yonder mountain is fiery 

(say, an active volcano) j (2) the reason, the 
ascription of the mark { )» 6.^.. for 

it smokes j (3) now, the general proposition, 
stating the invariable concomitance which is the 
ground of the inference, — clenched by an exam- 
ple bringing home the responsibility of the rea- 
soner to establish a real relation, e.g., whatever 
smokes is fiery, as an oven ; ( ; (4>) next, 

the application, the ascertainment of the existence 
of the mark in the present case ( wq- ^ ) ^9** 
yonder mountain smokes ; — (5) finally , the conclu 
sion, the probandum proved ( ), c.fir., 

yonder mountain is fiery. 

1. Yonder mountain is fiery. 

2. For it smokes. 

3. Whatever smokes is fiery, as an oven. 


Hindu Chcmistry-57 
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4. Yonder moan tain does smoke. 

5. Therefore, yonder mountain is fiery. 

For inference for oneself ^ only the first three or 
the last three propositions, are held to be suffi- 
cient. 

The Hindu Anumdna, it will be seen, anticipates 
J. S. Mill’s analysis of the syllogism as a material 
inference, but is more comprehensive for the 
Hindu Udaharana, the third or general proposition 
with an example, combines and harmonises Mill’s 
view of the major premise as a brief memorandum 
of like instances already observed, fortified by 
a recommendation to extend its application to 
unobserved cases, with the Aristotelian view of it 
as a universal proposition which is the formal 
ground of the inference. This Formal-Material 
Deductive*Inductive process thus turns on one 
thing — the establishment of the invariable con- 
comi.tance ( sqfTfs ) l»etween the mark and the 
character inferred, — in other words, an inductive 
generalisation. The question is — what is our 
warrant for taking the leap from the observed to 
unopserved cases ? Under what conditions are 
we Justified to assert a .Universal Real Proposition 
on the basis of our necessarily limited observation f 

The Ch^rv4ka view : — Among the Chdrv4kas 
there were two classes, the cruder school of mate* 
rialists who accepted perception ( smw ) as a valid 
source of knowledge, as well as the reality of 
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Natural Law and th6 finer school of sceptics, 

who impugned all kinds of knowledge, immediate as 
well as mediate, and all evidence, Preception as 
well as Inference, vide Jayanta’s reference in the 
Nyaya-Manjari to ; also 

Alinika I, Manjarl. 

The Charvakas hold that the principle of 
causality, which the Buddhists assume to be a 
ground of an induction ( ) is itself an induction 

( a case of Vydpti ), which amount to reasoning 
in a circle ( ; that every inference is based 

on an unconditional invariable concomitance which 
itself must be inferred, as universal propositions 
cannot be established by our limited preceptions. 
and thus there is a regressus ad infinitum ( 

) ; and that the nexus between cause and 
effect, or between the sign and the thing signified 
( e,/;,, smoke and fire ) is only a mental step 
or subjective association based on former per- 
ception, a mental step which by accident is 
found justified by the result in a number of cases. 

The Buddhists— their Analysis and Vindication 
of Inference : — The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
{ wfew. Nyaya-Vindu). This uni- 
formity, for scientific purposes, has to be divided 
into two different relations, — (1) the uniformity of 
succession in the relation of cause and effect, e,g., 
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of smoke to fire Nyaya-Vindu) ; 

(2i the uniformity of co-existence ( in the form of 
co-inherence in the same substrate) in the relation 
of genus and species » the relation of invariable 
concomitance expressed in the proposition,— all 
Sinsap^s are trees, — 'which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate the co-inherence of the generic 
qualities of a tree with the specific characters of 
a Sisu tree, in this particular individual before me, 
a Sisu tree), — a relation which may be termed 
essential identity ( — Nyaya-Vindu ). To 

these two, the Buddhists add a third ground of 
inference, non-perception of the perceptible 
which is employed in inferring 
the absence ( ) of a thing from the non per 

ception of something else. In all cases of inference 
based on the Uniformity of Nature, the relation is 
that of inseparableness or non-disjunction between 
the mark and the character inferred. The question 
is— how is this inseparableness ( ) ascer- 

tained, and what is the warrant of our belief in 
it, in these cases ? 

Ascertainment of Inseparableness or Non-dis- 
junction : Buddhist Account First take the case 
of causation. The cause is the invariable antecedent 
of the effect. What is meant is that the specific 
effect (with all the distinctive and relevant accom- 
paniments, ) is invariably preceded by a 
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specific cause ( ). It is not that clouds 
always lead to rain, or that Hoods in the river 
valley always imply rain in the hills higher up. 
But this particular conjunction of antccent 
circumstances ( c.gf. the appearance of a particular 
kind of clouds accompanied with Hashes of light- 
ning, the roll of thunder and Hights of ValAk^— 
driven by the wind from a particular quarter of 
the horizon, and ascending in black masses, etc.) 
is as a rule the precursor of a particular assemblage 
of rain effects ( rain with particular accompani* 
ments). Agaiui this particular kind of Hood (over- 
Howing of the river banks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher up (though, no doubt, 
other case of Hoods in a river may be due to a 
breach in an embankment or the melting of the 
snows). In other words, the Buddhists ( and the 
earlier NyAya Schools ) avoid the difficulty arising 
from the plurality of causes by taking into con- 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect. 

I quote Nyaya authorities, but this device to 
obviate the plurality of causes is common to the 
early Nydya and the Buddhistic systems. 

wi 
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( nar )— 

?Bf«T 

\ ( Uddyotak^ra, 

Chap I. Aibnika 1, Sutra 5). V^cbaspati puts this 
clearly : — U^fq qST«3t?t^Tq uqifq Ur^sl 

q iZjfiTqTfu uq nfi^qqT I ^siTUl 

iTTfft q qjRr^w't I In other words, 

a siugle condition called a cause is not invariably 
succeeded by the effect, nor does the effect 
phenomenon in general point to any particular 
cause as antecedent, for there may be a plurality of 
causes of a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded by 
the effect,— and also the specific effect (e.gf., vjqfqsiq) 
which points to a specific causal antecedent. 
Compare also Jayanta : — we infer an effect from a 

specific assemblage of causes — q ^ qri^^qiq^ q;ql 
ttqiin \ ^fq ’q qn^qf ^g: i q ^ 

qjiqqrfqilqt gqqqq: i q^qqlkqqTuqfqf^iqrqfcqqqi: qtqi^- 

qq«<qrqrqqnqrqfqrqfwq:...qW *q rtu: qqtgq:/ 

^wqqfr ^qqgqrrqqr ^fqqiil q quwqftilqTqiTqrq ^qq- 
nf^n: I Similarly we infer a specific cause from 
a specific assemblage of effects ftqqfqfq qq qrr^qi 
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i vfvirir- 

««TT!I^u^s?r Wi«f ^ *T qiafir i 
GIOTTO ^qtsfqr q^ai^aftrarf^: u 

( Nydya-Manjarf, Almika 2, on Ootama Sutra 
5, A hnika 1, Chap I. ) 

A specific assemblage of causes, therefore, has 
only one specific assmblage of effects, and vice 
versa. Of course, the observer is to find out the 
essential or relevant features ( as distinguished from 
the irrelevant ones ) which, being included, will 
enable him to specify the particular cause of the 
particular effect. 

Now this being premised to be the exact mean- 
ing of the inseparableness or non-disjunction in the 
case of cause and effect, we come to the question 
with which we started — how is this relation to be 
ascertained or established between two phenomena 
or assemblages of phenomena f Obviously, mere 
observhtion of their agreement in presence ( qpqq ) 
and their agreement in absence ( ) is no help 

in the matter. Take a concrete example. The 
ass is customarily employed to bring the fuel with 
which fire is lighted. In a hundred cases you have 
observed the ass among the anteoedents of smoke. 
In a hundred cases you may have observed that 
'when.there is no assi there is no smoke. This is no 
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warrant for concluding a relation of cause and effect 
between an ass and smoke. It may be that you 
happen to have never observed smoke without an 
antecedent ass, or an ass without smoke following. 
Even this is of no avail. It is not agreement 
( unbroken and uniform though it be ) in presence, 
or in absence, or in both, that can settle the matter. 
There is one and only one way of ascertaining the 
causal relation. Suppose A with certain accom- 
paniments is found to precede B immediately. Now 
if A disappearing, B disappears, even though all 
other antecedents remain and there is no other 
change in the case, then and then only can the 
causal relations be ascertained. It is not a mere 
table of positive instances or negative instances 
( n it is this method which we 

may term the Method of Subtraction ( the Method 
of Difference in its negative aspect ) that is the only 
exact and rigorous scientific Method. Such was 
the statement of the earlier Buddhists (cf. Uddyota- 
kara’s and V^chaspati’s report of the Buddhist 
Doctrine of Inference — « i 

v?r Rfnw: \ 

— a Buddhist Kdrikd quoted in Vdchaspati, Udayana, 
Srfharsha, Mddhava, etc.)— 1^— wtwq 
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I Vaehaspati, Tdtparyyatfkd, Chap I, A'^hnika 
1 , Sutra 5, ) 

But the canon in this form is not sufficiently 
safe-guarded against possible abuse. Two points 
have to be emphasised :—(!) It must be carefully 
observed that no other condition is changed, (2) 
that the appearance and disappearance of A must 
immediately precede the appearance and disappear- 
ance of B, The definition of a cause is based 
on two fundamental characters, (1) the uncondi- 
tional ill variableness of the antecedence, and (2) the 
immediateness of the antecedence. The canon of 
the Method of Difference must therefore be stated 
in such a form as to emphasise each of these aspects. 
And one main difficulty in the practical applica- 
tion of the canon is that along with the introduc- 
tion or sublation of an antecedent, some other 
phenomenon may be introduced or sublated 
unobserved. As a safe-guard against this radical 
vitiation of the Method, the later Buddhists for- 
mulated the canon of a modified Method, termed the 
Panchakdrani, a Joint Method of Difference, which 
combines the positive and the negative Methods 
of Difference ( the Method of Addition and the 
Method of Subtraction ) in a series of five steps, 
and which equally emphasises the unconditionality 
and the immediateness of the antecedence as es- 
sential moments of the causal relation. This is 


16 
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neither agreement in presence, nor agreement in 
presence as well as absence ( the foundation of 
J. S. Mill’s Joint Method of Agreement ), but the 
Joint Method of Difference. The Panchak^rani 
runs thus : — 

The following changes being observed, every- 
thing else remaining constant, the relation of cause 
and effect is rigorously established 

First step — The ‘cause’ and the ‘effect’ pheno- 
mena are both unperceived. 

Second step— Then the ‘cause’ phenomenon is 
perceived. 

Third step— Then in immediate succession, the 
‘effect’ phenomenon is perceived. 

Fourth step — Then the ‘cause’ phenomenon 
is sublated or disappears. 

Fifth step— Then in immediate succession, the 
‘effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances remain the same ( at least the 
relevant or material circumstances ). 

This Panchak&rani, the Joint Method of 
Difference, hai^ some advantages over J. S. 
Mill’s Method of Difference, or what is iden- 
tical therewith, the earlier Buddhist Method ; 
and the form of the canon bringing out in 
prominent relief the unconditionality and the 
immediateness of the antecedence, is as superior 
from a theoretical point of view to J. S. Mills’s canon. 
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and is as much more consonant than the latter to 
the practice of every experimenter, as the Hindu 
analysis of Anumana as a Formal -Material Deduc- 
tive-Inductive Inference is more comprehensive 
and more scientific than Aristotle’s or MilPs ana- 
lysis of the Syllogism ( or Mediate Inference ). 

But even the Fanchakarani is no suiRcient 
answer to the question with which we started. 
The Fanchakarani is only a method ; it shows 
only how in a particular case the relation of cause 
and effect is to be established ( ). 

But we want more than this — we require a warrant 
for the process. The Buddhists therefore supply 
the following proof of the Method : — Doubt is 
legitimate, but there is a limit to doubt. When 
doubt lands you in an unsettlement of a fundamental 
ground of practice, and would thus annul all 
practical exercise^ of the will, the doubt must 
cease ; else the doubt would be suicidal or sophis- 
tical. In this partic ular case, when the Pancha- 
kdrani is satisfied, the antecedent in question must 
be the cause, for there is no other antecedent to 
•serve as cause ; the proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to be, 
•without a cause; which would be a contradiction 
of the rational ground of all practice, for all voli- 
tional activity proceeds by implication on the 
principle of causality. If things could happen 
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without a cause, all our motives to action would 
be baffled. The link between a presentation and 
the instinctive volitional reaction would snap, and 
the circuit of couEciousness would be left in- 
complete. In fact, the Buddhists go further ; they 
hold causal efficiency ( ) to be of the 
essence of empirical ( relative ) Keality. The 
proof of the Joint Method of Difference, then, lies 
in a strict application of the principle of causality 
in its negative form ( viz,^ there can be no pheno- 
menon without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em- 
pirical ( relative ) Reality as the truth of Perception 
itself, viz., the correspondence between the 
rational and the practical activity of the self. 

But invariable concomitance ( or non-disjunc- 
tion ), the Buddhists argue, has another form, c. gf., 
the relation of the genus to the sptN^ies. We may 
have perceived a hundred instances of the associa- 
tion of certain characters with certain others ^ we 
may also have never perceived the former when 
the latter are absent j but this would not enable 
us to generalise and establish invariable and un- 
conditional co-existence. We must be first satisfied 
that there is identity of essence ( ). 
It is only when we perceive that the characters 
of a Sinsapd are co-inherent with the generic 
characters of a tree in the same individual object 
( a Sinsap^ tree before me ), and when we further 
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perceive that the characters are held together by 
the relation of identity oE essence, that we can say 
that all Sinsapds are trees. For as there is identity 
of essence, a Sinsap^ would not be a Sinsap^< if 
it were not a tree. It would lose its self-identity 
which is a contradiction. Hence the relation of 
identity of essence ( ), as in the 

relation of the species to the genus, is the sole 
ground for establishing uniformity of co-existence 
( Rfnw, ). 

(For the Buddhist Method of Induction, in 
its later form, the Panchakdrani, vide Sarvadarsana 
Sangraha— Buddhist reply to the Chdrvdka attack 
on Inference : — 

^T I »! I 

As for the Nydya view 

I — the Buddhist objects — 

snpuu I — the Nydya retorts 

IU^%Sf«T I[fn I — the Buddhist 

answers—^# 

fwiu: ^iT^TiiT^f^’aRnnT • Tif f% 

^Tirt m ^f«WTHWin% «nwu- 

ifn I finfWl i 
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UTiTiiqW., 

I irf^ Wnm ^Wlf[ tftf 

PiT^ wiwwh^tJ: I Hni2^ g wt ^n: 

^riwpcnwniT: f^nn^ftWT i filumnr^hr m?5miPni«i: 

f^sii Wirt fW i qn^- 

qfrqqi^ ^TqTRi[ ^qiqqq iW fsii[ l Sarvadarsana 
Sangraha, Bauddha'Darsanam Vide also Sridhara 
Kandali. 

The Nydya Doctrine of Inference : — The Ny4ya 
easily demolishes the Buddhist contention about 
identity of essence. The Ny6ya writers, being rea- 
lists, do not impugn the reality of the genus ( wife ) 
like the nominalists or the nominalistic concep- 
tualists ; but they point out that the inseparable- 
ness (or non- disjunction) in such cases can only 
be established by the experience of unbroken 
uniformity (w^jWwTftw by ). 

Uniform agreement in presence with uniform 
agreement in absence, — not the mysterious identity 
of essence irresistibly perceived in any individual 
case or cases— is the only basis for constituting 
genera and species in Natural ClassificatioD. Indeed 
some of the later Nydya writers point out that 
individuals do not always possess in Nature all the 
characters that go to form th^ definitimi of the 
class to which they are referred. 
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Similarly, as regards the relation of cause and 
ofiTecty a nexv^s is sometimes fancied to be perceived^ 
a power in the cause to produce the effect ( wfw ), 
or an ultimate form ( erifh ), which is sup- 
X>osed to be present, whenever the effect (quality 
or substance) is produced (cf. Bacon's view of the 
‘Forms* of Simple Qualities). All this is neither a 
matter of observation nor of legitimate hypothesis. 
Thore is nothing except the invariable time-rela- 
tion (antecedence and sequence) between the cause 
and the effect. But the mere invariableness of an 
antecedent does not suffice to constitute it the 
cause of what succeeds ; it must be an uncondi- 
tional antecedent as well ( 
iiftTUTi being the definition of ). For 

example, the essential or adventitious accompani- 
ments of an invariable antecedent, may also be* 
invariable antecedents, but they are not uncondi- 
tional but only collateral and indirect, in other 
words their antecedence is conditional on some- 
thing else ( n ). The potter’s stick is an 

unconditional invariable antecedent of the jar, but 
the colour of a stick, or its texture or size or any 
other accompaniment or accident, which does not 
contribute to the work done (so far as we are con- 
sidering it) is not an unconditional antecedent, 
and must not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable ante- 
cedents, or what enters into the production of these 
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co-effects, may themselves be invariable antece- 
dents but they are uot unconditional, being them- 
selves conditioned by those of the antecedents of 
which they are effects. For example, the sound pro- 
duced by the stick, or by the potter’s wheel, in- 
variably precedes the jar, but it is a co-effect, — 
and A'kisa (ether) as the substrate, and Ydyu (air) 
as the vehicle, of the sound, enter into the produc- 
tion of this CO effect, but these are not ‘uncondi- 
tional’ antecedents, and must therefore be rejected 
in an enumeration of conditions or causes of the jar. 
Again, the conditions of the conditions, the in- 
variable antecedents of the invariable antecedents, 
are not unconditional. The potter’s father is an 
invariable antecedent of the potter who is an 
invariable antecedent of the jar, but the potter’s 
father does not stand in a causal relation to the 
potter’s handiwork. In fact, the antecedence must 
not only be unconditionally invariable, but must 
also be immediate ^W(). 

Finally, all seemingly invariable antecedents which\ 
may be dispensed with or left out, are ijpso facto not 
unconditional, and cannot therefore be regarded as 
causal conditions ; in short, nothing that is unneces- 
sary is unconditional ; for this class, vide Visvandtba 

Visvan&tha, Siddhdnta 
Muktdvali, on Sloka 20. For example, it is the cus- 
tom to point to spatial position or direction with the 
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fingers, but finger- pointing, though invariably pre- 
sent, is not causally related to the perception of 
direction or spatial position, because we can ima- 
gine such perception without finger-pointing, 

Vachaspati, Tatparyya-Tikd, Chap, I, A'hnika 1, 
Sutra 5, — this shows that the doctrine of 
was long anterior to Gangesa). 

[ Vipvaiidtha in the Bhasba-Parichchheda men- 
tions five kinds of conditional 

antecedents — (I- (2) 

), (3) 

(4) Rf?T ( X3^^^f^cIT ) «f 

and (5) '<rerrf«r 

( — Slokas 19 and 20), 

«T Iff; r«fT5g 

Siddhanta Muktavali, loc. cit.— The 
Dinakari points out that the first two cases are 
comprehended under the formula 

I There are several classifica- 
tions of these irrelevant antecedents ( ) ; 

I quote one of the best known]. 

The unconditional ( ) as interpreted 

in this comprehensive sense is a far more fruitful 
conception than MilPs. and is well adapted to its 
work— the elimination of the irrelevant factors in the 
situation. In the end, the discrimination of what is 
necessary to complete the sum of causes, from what 
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is dependent^ collateral, secondary, superflnous or 
inert, (t. e. of the relevant from the irrelevant fac* 
tors) must depend on the test of expenditure of 
energy* This test the Ny^ya would accept only in 
the sense of an operation analysable into molar or 
molecular motion ( ^ — 

infE, Jayanta, Manjarf, A'hnika I) ; 
but would emphatically reject, if it is advanced in 
support of the notion of a mysterious causal power 
or efficiency ( Efv ). This is a peculiarity of ^the 
Ny^ya — its insisting that the effect is only the sum 
or resultant of the operations of the different 
casual conditions — that these operations are kine- 
tic, being of the nature of motion, in other words 
holding firmly to the view that causation is a case 
of expenditure of energy, in the kinetic form, — 
but at the same time absolutely repudiating the 
Sdnkhya conception of power or productive effi- 
ciency as metaphysical or transcendental ( X 

and finding nothing in the cause other than an 
unconditional invariable complement of operative 
conditions ( ) and: nothing in the effect 

other than the consequent phenomenon which 
results from the joint operations of the antecedent 
conditions ^—Jayanta — 

^ wwi— ‘ 

Jayanta, ibid, A'hnika, 1, it may be 

noted that the Ny&ya, while repudiating transcen- 
dental power (Sakti) in the mechanism of nature 
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and natural causation, does not deny the existence 
of metaphysical conditions like merit ( ) which 

constitute a system of moral ends that fulfil them- 
selves in and through the mechanical system and 
order of Nature— vide Jayanta. wStftju 
qrfwiitq — A'hnika i, ). 

The causal relation, then, like the relation of 
genus to species, is a natural relation of concomit- 
ance ( «nfH: qiTHTfqqf: — Vdchaspati) which can 

be ascertained only by the uniform and uninterrup- 
ted experience of agreement in presence and agree- 
ment in absence, and not by deduction from a cer- 
tain CL priori principle like that of Causality or 
Identity of Essence, 

jJyAya objection to the Huddhist Method of 
Difference as a means of ascertaining causality. 

Take for example the Buddhist deduction 
of Causality in any particular conjunction by 
means of the negative Method of Difference, 
or of the PanchakSrani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections (1) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Chdrvdka rightly points out, the Methods 
enable you to eliminate irrelevant antecedents that 
are or can be perceived ; but the introduction or 
sublation of latent or undetected antecedents can 
be imagined against which the Method of Diffe- 
rence is powerless. In the case of the production of 
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smoke, for example, by fire, — what if I say that an 
invisible demon intervenes in every case beoween 
the fire and the smoke, that this demon ( ) is 

the immediate antecedent and real cause of the 
latter, and that the fire is an accident which, in 
every such case, is brought about by its own causal 
antecedents ; — in saying this, I do not go counter 
to the principle of causality and am landed in no 
contradiction (^T'^T?f) such as strikes at the very roots 
of all practice, or baffles the completed circuit of con- 
sciousness, however much I may violate probability. 

(2) In the second place, even supposing that 
the fire, in this particular case (which satisfies the 
Method of Difference rigidly) is ascertained to 
be the cause of the smoke, how can J know that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue that 
if there were an indefinite number of causes of 
the same specific phenomenal effect, it would 
violate the ;principle that phenomena are all 
conditioned, i.e., exist only under certain conditions 
( ), — which is more comprehensive than 

the principle of causality, and the contradiction of 
which equally overthrows all rational practical acti- 
vity. Yes, 1 accept the conditionality of phenomena, 
but this is not violated by supposing that one speci-* 
fie assemblage of phenomena has more than one 
cause. It is true that if you suppose such plurality of 
'Causes, you cannot establish the invariableness of 
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the particular conjunction ( green- wood fire and 
smoke ) which your Method of Difference fixes 
upon as a case of cause and effect ; in other words, 
with your special principle of Causality so restricted, 
and without any general principle of Uniformity of 
Nature to fall back upon, you cannot ascertain, from 
the present case, or from any number of similar cases 
that you may have observed, that all green -wood fires 
are followed by smoke ; i.e,^ you are heljikss in de- 
monstrating with apodictie certainty ( or ascertain- 
ing indubitably ) the relation of cause and effect. But 
this is an objection against your own position, not 
mine. Why not admit at once that certain 
phenomena are naturally connected ( as invariable 
concomitants or antecedents ) with other pheno- 
mena, and take your stand on observed concomit- 
ance (uniform and uninterrupted experience of agree- 
ment ia presence as well as absence ) without 
assuming causality as an a principle and 

making deductions therefrom, and without the 
trouble of ascertaining the relation of cause and 
effect in every individual case. I am free to admit 
that theoretical objections of irresistible force ( like 
those of the Chdrviika Seepties ) can be urged 
against this ascertainment of universal invariable 
and unconditional concomitance on 

the basis of mere observation. Doubts of this kind 
can no more be laid by my view of the matter 
than by your canons of causality and essential 
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identity ( and iri^^T )• UJtimately we all 
have to fall back on the rational practice of 
thinking persons ( )> and such persons are 
always content to act on practical certitude instead 
of hankering after an unattainable apodictic 
certainty in the affairs of life ( 

RTsrum This same practical 

certitude is also the ultimate warrant of the Deduc- 
tive-Inductive Inference by which we ascertain the 
characters of things without direct perception and 
through the medium or instrumentality of a mark. 

[ To the earlier Buddhist canon of the Method 
of Subtraction, U e., the negative Method of Differ- 
ence, Uddyotakara and Ydchaspati of the Nydya 
School pertinently and acutely object as follows : — 

un nw nw «f?t 

vfh i ^ g ^ mwg 

wifii I WT I Hjm fw vmmx wg; i « 

mw: uwsufv i eug i ugw- 

TiN »i w OTufg iwfn. ufwg; efn 

ngifmgi gTfuwgftwTW uwtRwar*, 

uwiPr tuT^ufki i uw f¥ 

iw:, w win:, w i iR[iTal: i irarrehi- 
mn wrw Put i(i wnin* ^ iwfir wiPfini^ii 
wfWt wfwiwi^ irawwfiintsPr firnwi- 

tiwPiwfir, tfii wni* wwm 
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\ g 1[FTWI% 

rmwT^ 

Buddhist reply i 4t ^ 

^ ftfUWWV I ^ 'n 

^ xmmfH I m^T^ 

I 55ft »r i»ftf5FTYf ^mjf[ Pwisft wftn; ^ 

I ^51 ( ftuT^: ) ^fwftir: toi «ft 

^ «rft,Kft 5ii I ^ w ^^5R«n5w I 

Now the phenomenon that is contingent ( ) 

cannot be uncaused— ^nrrrw ft ^t5ei*i 3I ftsf TO 
^T ^T?t> n TOlft^JTOii I And with the 

limitation of a specific effect, there must be only 
one specific cause, for an unrestricted plurality of 
causes would amount to the denial of uniformity in 
causality ( i. e., of the unconditional invariable 
antecedence ) — 

55Tfq ^TOTORTOft5| I ift ft 

^ft^T«9?0ii^ I ^ »T «itw, 

«ft »T 5if : • TOt ^TOift w I »r ft 

HRtif, ffW to: TO w 

Njiya rejoinder :— TOi^ I ^iuft fiWT 

myr., TOft ^ TOift Stto- 
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hjr; I ?!?r ttw w, 

»f I xcw 

^JR: I iflT sivtut: I 

^ ^ Rl^* RSRtrftig* IRiR fft TO* lWtlfR15ii[ I Rigq- 

RfTOfRURi^TOT?^ (vide Nydya Vindu) I r rt 
^ gqTOJRIVTi^ umifRI RWTR ^RR^^i^R ifR 

RTRRTRRITRTRrR »R* RJlRJ^RfTKWTRTRRTV^ ^ ^ ^TO" 

Rrf^RTRRTV ^RRiaR* Rr,RRR|Rf%RTR RWIR RRR f«RRT^R iTR^T I 
TO fR RTRiTRfRRlR RR : RTR«t Rf^R: RTTO RR RRRfRRTR R^- 
fcfR I RRJTt^trRRT RRTfRRT^ ^fRRT^RI RgrRfRfRRRRT^aPRSt 
R HRRT fro^fgg^ i 

The Nydya proceeds to point out that what 
is contingent need not necessarily be produced 
by a cause.. It is enough if there is natural connec- 
tion with something else, a relation of antecedence 
and succession ( or concomitance ), without any 
element of productive efficiency or causation. 

RifR ’Rl^ R^^RfRfRRR: RRISfR RJRlTg RfTRRIRSRtRT R RfT«3 
WRfR I RRT W RfR RTR^RRIRT RfTRTfwgRIcRfRRfR: if^ | 
Rf^ R1R3R: ^TWfRRiRRT WRfTR^; RSEffiTRTCt TOR«tRIR^»[ I 
W W RT R RI VTRg I RIR RnouRriRWRTRTannRRTTRT^R I RRT 
RRT RiR RRfRRiTR; I Vdchaspati, Tdtparyya-Tik^^ 
Chdp. I, A'hnika 1, Sutra 5, ^nfHRRtRiRfRRTR: I 

The Ny^ya analysis of the causal relation con-^ 
tinned :-^Co-effects —-In the enumeration of dif* 
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ferent varieties of irrelevant antecedents ( ), 

we have already noticed that co-effects of the same 
Cause are apt to be confounded as cause and effect. 
In some cases, the co effects may be simultaneousii 
e,g.^ the case of the ascending and the descending 
scale in a balance, which are co-effects of gravity 
{vide Partha-sarathi Misra on Kumdrila, SlokaVdrt- 

— sloka 157, Sunya-Vdda), In other cases, 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking the 
antecedent co effect to be the cause of the suc- 
ceeding co-effect ; e.g.^ the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains ; — where the movement of 
ants and the rains are not cause and effect, but 
successive effects of the same cause* the heat 

( ), which disturbs the elements, the earth 

and the atmosphere ( ; the ants being 

affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
rain. 

(Uddyotakara, and Vdchaspati — ^ ^ 

I nqqifm: ^ ^rrfii 

wqfkOTi T&tparyya— TikA II, 2, Sutra 

37 ). 


17 
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Synchronousness of Cause and Effect. -—This is 
resolved into a case of simultaneous co-effects of 
the same ultimate cause, e.g,^ the ascent of one scale 
and the descent of the other in the balance, which 
are not related as cause and effect* but are simul- 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the interval 
between the antecedent and the consequent 
being too small ( ) to be apprehended 

( ) e.g.y in the case of the needle 
piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successive ; or 
the illumination of the whole room by the light 
of a lamp, where the succession is unperceived 
owing to the inconceivable velocity of light (cf. 
Kum^rila, Sloka-Varttika,— fw 

w um I Sunyavada, Sloka 156-167. — 

1 quote Mim&nsd authorities, but the view is com- 
mon to the Mim^ns^ and the NyAya-Vaiseshika). 

The time-relation in a chain of causes and 
effects ; — A careful study of the time-relation in 
a chain of causes and effects is a peculiarity of the 
Yaiseshika system (and the later Ny&ya), A 
moment (ultimate unit of time, ELshana, tra ^ia 
defined to be the time- interval between the 
eompletion of the sum of conditions and the ap- 
pearance of the effect. The Yaiseshika conceives the 
-unit to be determined by reference to the division. 
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of one atom from another ( 

Sapta Padarthi, Siva- 
ditya ; — i»e,, the ultimate unit of time is the time 
during which motion exists in an atom prior to its 
division from another atom, in a case of division 
due to motion). The Sankhya, we have already 
seen, determines this ultimate unit by reference to 
the motion of a Tanrnatra. 

The number of such units will determine the 
time-interval between a given set of physical condi- 
tions and a particular effect, for betw^een a so- 
called sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or molecular) 
motions, with conjunctions and disjunctions which 
form the causal chain. However crude in the 
practical application, the fundamental idea is, in 
connection with the principle of work and energy 
(for which both the Sankhya and the Nyiya- 
Vaiseshika furnish a rudimentary basis), immensely 
suggestive of a possible Time Calculus. 

Plurality of Causes This will be discussed, 
when we consider the relation of Vyapti to the 
principle of Causality. 

The Ny^ya Ground of Inference — Vy&pti 

Ydchaspati) : — Inference, then in the 
Nyaya, depends on the ascertainment, not of the 
casual relation, nor of the relation of genus to spe- 
cies, but of a natural relation, between two pheno- 
mena, of invariable and unconditional concomitance 
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( mniTTfiiw: «Tft: — Uddyotakara 

and Vachaspati). Of the two phenomena so 
connected, one is called the Vy^pya or Gamaka 
(the sign, mark or indicator), and the other Vya- 
paka or Gamya (the thing signified, marked, or 
indicated). In the relation of fire and smoke, 
for example, smoke is the Vyapya or Gamaka 
(sign or mark); and fire, the Vydpaka or Gamya the 
thing signified or marked). Now the relation of 
Vyapti between A and B may be either unequal 
or equipollent or ). When 

A is the sign of j5, but B is not the sign of Ay the 
Vyapti is one-sided or unequal, and here a 
Vydpti is said to exist between A and J?, but 
not between B and A. For example, smoke is a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of Vydpti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition : — Wherever the 
Vyipya (sign or mark, e.gr., smoke) exists, the 
Vyiipaka (the thing signified or marked, e-g.y 
fire) also exists. From this it follows by neces- 
sary implication (a sort of ) that when- 

ever the Vy&paka (^.gr., fire) is absent, the Vydpya 
(e.gf., smoke) is also absent (wnqwrwit Again 

the Vydpti may be a mutual or equipollent one, 
1 il and J3 may be signs of each other, e.y. 
green-woed fire and snooke. Here each in turn 
is Vytlpya and Yy^paka, and this is expressed in 
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the two propositions : — (1) Wherever there is 
smoke, there is green-wood fire, and (2) wherever 
there is green-wood fire, there is smoke. By 
necessary implication it follows — (1) where there 
is no green-wood fire, there is no smoke : (2) 
where there is no smoke, there is no green-wood 
fire. We have seen that a Vyapti exists between 
smoke and fire, for wherever there is smoke, there 
is fire. But we cannot say that a Vyjlpti exists 
between fire and smoke, for we cannot say that 
wherever ther 3 is a fire, there is smoke. The 
?oinbu 9 tion of an iron-ball ( ). for ex- 

ample, is a case of fire without smoke. But it 
would be correct to say that a Vydpti exists 
between green wood fire and smoke, as well as 
between smoke and green-wood fire. The ques- 
tion, therefore, is — What is the relation between 
fire and smoke ? The relation between fire and 
smoke is a conditional relation ; i.e., on 

condition that the fire is green-wood fire, it 
would be a sign of smoke. In other words, a 
Vyapti implies unconditional invariable concomit- 
mce, and the relation between fire and smoke 
is not therefore a Vyapti (natural unconditional 
concomitance), for fire requires a ‘condition/ 
Upddhi. vh., green-wood, to be followed by smoke. 
Smoke, on the other hand, requires no ‘condition' 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two kinds S — (1) Contingent 
conditional relations, holding good on the fulfil- 
ment of a certain condition or Up^dhi. and (2) 
Vydpti, or unconditional invariable relation, 
between a mark and that which it makes, a rela- 
tion without any Upddhi or determining condi- 
tion ( ). It is this latter kind 
of relation that serves as the ground of Inference. 
If we can ascertain that a Vydpti exists between 
A and B, then is a sign of B, and an inference 
of the presence of B from the presence of il, and 
of the absence of A from the absence of B, would 
be warranted. The question, therefore, is— how 
to ascertain the relation of Vydpti between two 
phenomena. 

Ascertainment of Vydpti according to the early 
Ny^ya ( ).— Briefly speaking, the obser- 

vation of agreement in presence ( j as well as 
agreement in absence ), between two pheno- 

mena, with the non-observation of the contrary (sir- 
). is the foundation of our knowledge of 
Vy&pti ( — Vachaspati'. This suggests a nat- 
ural relation — Vachaspati) of invariable 

concomitance ( — Vachaspati) between the 

phenomena, which is fortified by our non-observation 
( ) of the contrary ( «rf«nii^ ). But this does not 

establish the unconditionality of the concomitance 
( )f which is essential to a Vyapti. 

We have therefore to examine the cases carefully 



SCIENTIFIC METHOD OP THE HINDUS. 263 


to see if there is any determining condition 
^Up&dhi — i, e, some hidden or undetected but really 
operative or indispensable accompaniment ) which 
conditions the relation between the supposed 
sign or maik (Gamaka) and the supposed signate 
(thing signified, Gym} a). Now let us consider 
what constitutes an IJp^dhi, It is a circumstance 
which always accompanies, and is always accom- 
panied by. the supposed signate (the thing sif^nified^ 
Gamya)i but does not invariably accompany the 
supposed sign or mark ( Gamaka ). If, therefore, 
in the set of positive instances where both the sign 
and the signate are present, nothing else is con- 
stantly present, there can be no Upadhi. Or, 

again, if in the set of negative instances where 
both the sign and the signate are absent, no other 
material circumstance is constantly absent, there 
is no Upadhi. This follows from the very defini- 
tion of an Upadhi. It is impracticable to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumstances ( of course the 
likely ones) may be taken successively, and 
it may be shown that the concomitance continues 
even when the suspected Upadhi ( ) 

is absent, and tberefoie it cannot be tbe Upddhi. 
And this is to be fortified by the observance of 
uniform and uninterrupted agreement in absence 
(Vyatireka) between the two concomitant pheno- 
mena. In this way, when we have disproved all 
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suspected Upddhis, we conclude by establishing the 
VyApti. It is true that we may still go on doubting » 
But doubt has a certain limit for the ^experimenter* 
and the thinking person ( \ When 

doubt overthrows the foundation of all rational 
practice ( iiT«rTfw^WUTaT ), or leads to a stoppage 
or arrest of all practical activity ( wtww’f ), 
it stands ipao facto condemned, and must 

be abandoned ( anutmifiiTTWT ), Sriharsba 
and Udayana — arrWTfT is mentioned by V4* 

chaspati ). Thus it is that Vydpti is ascertained. 
In this way, we observe innumerable instances of 
Vydpti. Now by means of repeated observa- 
tions of this kind ( ), we have establish- 
ed the principle of the Uniformity of Nature ( wnf- 
), and also of Causality ; and these two 
principles thus ascertained may be made use of 
in their turn as the basis of an argumentation or 
deduction ( Tarka, U'ba, nw ) to confirm a par- 
ticular Vydpti iu a particular case. Tarka or U'ha, 
then, is the verification and vindication of parti- 
cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali- 
ty, principles which are themselves based on 
repeated observation ( ) and the ascertain- 

ment of innumerable particular inductions of 
nniformity or causality ( 

— VAchaspati). Thus Tarka 
also helps in dispelling doubt ( ). Sriharsha^ 
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bowever, questions the validity of this verificatioDj 
— cf. the well-known couplet ending 

* 

It will be seen that the process of disproving 
all suspected Upadhis ( ), in the early 

Nydya, answers exactly as a process to Mill’s Method 
of Agreement. In fact, the disproof of a suspected 
Upddhi by pointing to instances of Agreement in 
absence ( ) even in the absence of the Up&dhi, 

fortified as this is by the instances of agreement in 
absence ( )i virtually amounts to Mill’s Joint 

Method of Agreement. But the fundamental 
difEerence is this : — Mill’s Method of Agreement is 
formulated in view of the phenomena of causation 
(including oo-efiPects, etc.) and, as usually enunciat- 
ed, confessedly breaks down in dealing with cases 
of Uniformities of Co-existence unconnected with 
Causation ; the Nyaya Method based on the dis- 
proof of suspected Upddhis is a more daring and 
original attempt, and is far more comprehensive in 
sc'ope, being applicable to all Uniformities of Co- 
existence and of Causation alike. And this the 
Nyaya successfully accomplished, by introducing 
the mark of unconditionality ( ) into 
the relation of Vydpti (Concomitance), even as 
the same mark of unconditionality ( ) 

had been previously introduced into the definition 
of Causality ( ). The difference 

between the early Ny&ya and the Buddhist systems 
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may be briefly put thus : — The former relied on 
empirical induction based on uniform and uninter- 
rupted agreement in Nature, and accordingly 
regarded the Method of Agreement as the 
fundamental Method of Scientific Induction, 
founding Inference on Vydpti to which they sub- 
ordinated Causality in the doctrine of Method ; 
the latter assumed two a priori principles, 
viz.y causality and identity of essence, deduced 
the canon of the Method of Difference by an 
indirect proof from the principle of causality, and 
made this Method the foundation of all scientific 
Induction of Causality, just as they based all 
natural classification of Genera and Species on their 
a priori principle of Identity of Essence. 

[Text from the early Nydj-a ; — 

Method of Agreement and the Joint Method 
without the device of the Upadhi : — 

Cf. Jayanta on waif 

to: I i 

*only this remaining throughout/ while others 
change— implyinsj the Method of Agreement. 

The set of positive instances, in which this 

antecedent alone is constant, must be sup- 
plemented by a set of negative instances 

( agreement in absence ) : — 

: I ^ mto msl 

ftn! *1 »iTO mfm 



SCIENTIFIC METHOD OF THE HINDUS. 267 


I f^«!T »r iw 
ffir Jayanta, A'hnika II, 

I 

Doctrine of the UpMhi : — Unconditional con- 
comitance disting^uished from conditional : — 

at ar ^ ar auft ^wift^t faaa: a aa aaar:, 

awra aaa: i ear ft ariiftOTsa: 

^wftar: i ag arir^af ajRiftft: i ^ ft faaift 

a aiftft: I aarg ai^saaTfae^asaii agwaftt aar a^aiftfa: aa 
aa«f«a( aaiT?[ aaiiataT*! ai^aarOTiftwa: a^rs^ a ^wr- 
faar: i aat a faaa: i ^Taifaa^ a^ai^tat aaufta^asa aait: 
agqararinaT^t arftaiKar aawTg ag^wmaarift 

afaqaT^aaa: f faaa: a^a^a: agaraTa^t i 

Concomitance suflBicient without causal ifiex- 
U8 : — 

The Buddhist objects— In Nature, everythin? is- 
connected with everythin? else. Hence if there 
were no nexus of causality between antecedent 
and consequent, everythin? might follow from 
everything else. The Nyaj^a replies — You admit 
uniformities ( of co-existence, etc. ) other than, 
causal ; — so you confess that a natural fixed order 

can exist without causal nexus 

An Upddhi. how established and how dis- 
proved : — 

The Nydya then proceeds to show how an Upadhi 
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is established, or how disproved by observation . — 

fir«rr 

»r g ^rmf^rair ifir i 

^ fk^TT W ^^3?llTr»!^ ^W*TT«jt 

RJTWWT^rrw, ^ 

wtiRTt ^ ^f?iawrw Swr^n 

General Method of Induction by exhaustion 
of the Upddhi, more comprehensive than Mill’s 
Joint Method : — 

For the defioition of an Upa lhi, vide Sriharshaand 
Udayana : v: « OTif^Wh i 

Hence to avoid an Upddhi ( which is ), 

the constant presence of anything^ relevant other 
than the sign and the signate in the positive ins- 
tances ( of agreement in presence, ^5^*^ ), and the 
constant absence of any such thing in the negative 
instances ( of agreement in absence, ^fhtsr / must 
be safe- guarded against. This amounts to Mill’s 
Joint Method. 

Suspicion of non-perceptible Up ^dhi— Limits of 
legitimate Doubt : — 

eqrfv: wf^wifh ifn 

qiT p q»T mf< T f8Wi l^ inPT WtWH *f W 
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wf'nfi I i 

«!l|T^liir' I ffWT^qif^* IwiiT 

*TT^wtfiT ^TlTlfq^?a f»if^giT: I — 

Tarka, U'ha, — Deductive verification of parti- 
cular inductions by applying the two fundamental 
inductions of Uniformity of fs^ature, and Causali- 
ty : — Doubt finally dispelled : — 

Now innumerable particular uniformities of 
this kind ( Yydptis ) are observed^ and as a result 
of this repeated observation, a belief in the Uni- 
formity of Nature ( ), as well as in the 

principle of Causality ( ) is generated in 

the mind, a belief which has evidential value and 
validity. It is not intuition ( *r ) but a men- 

tal pre-disposition based on uniform and uninter- 
rupted experience ( 

anuit )• Then armed with these new resources, the 
belief in uniformity and in causality as general 
principles, we proceed to fortify our particular 
inductions ( Vydptis ), whether of uniformity of 
nature or of causality, by indirect deduction from 
these general principles : — Wo argue if, under 
these observed oircumstances, A were not the 
mark of B, the principle of uniformity of nature 
would be violated, -- Nature would not be uni- 



270 SCIENTIFIC METHOD OF THE HINDUS. 


form. — or, if under these observed circumstances 
A were not the cause of the principle of cau- 
sality would be violated, the phenomenon B would 
be without a cause and such indirect proof 
( ) gives us the overwhelming probability 
which we call practical certitude, and on which 
every reasonable man(every thinking and judging 
person) proceeds to act in due natural course.— 

I Vichaspati I, 1, Sutra 5 ; 
cf also, I, 1, Sutra 40 — WlVTOtvvwri 
WTU?t I I ] 

Instances of Vydpti (uniformity) not compre- 
hended under Causality, or the relation of Genus and 
Species The Nyaya points out thdt the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inference based on Yydpti ( i. on in- 
variable and unconditional concomitance) which 
come neither under Causality ( ) nor under 

Identity of Essence ,( ni^Tarr ). Vdchaspati notes that 
to-day^s sunrise and yesterday's sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the steller constellations, are instances of 
Yydpti ( invariable concomitance ) between pheno- 
mena which are neither related as cause and effect, 
nor as genus and species. Jayanta adds the conjunc- 
tion of sun^iet with the appearance of the slArs* 
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of ants moving in procession ( with their eggs ) 
with the approach of the rains, — of the rising 
of the constellation Agastya ( Canopus ) above 
the horizon with the drying up ot rivers ; of the 
spring tide with the full moon ; and dismisses as 
sophistical and far* fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Ny^ya and the Mim^nsi reduce 
most of these conjunctions to cases of co-effects of 
the same cause, co*effects which may be either 
simultaneous or successive. 

W J HT I wnw 

mwwifTi: I — Vdchaspati, Tdtparyya-tfkd, I, 1, 
Sdtra 4 ; — Cf. also Jayanta, Nyiya Man jar f — 

I qfuqrr: i 

Vydpti between Cause and Effect : — Eelation 
of causality to Vyapti ; — 

On the Buddhist (and early Nyiya) view that 
one specific assemblage of ‘effect’ phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi* 
tions ( and the sum of effects ( viiq - 

mmitt )• For example, fire requires green-wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks ( — 
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Jayanta II ; compare Gangesa 
I— ChinfA- 

mani, Anumana, Viruddha Siddh^inta). Here, between 
an effect and a single condition ( termed a cause ) 
there is a relation of Vy^pti. The effect is VyApya or 
Gamaka (the sign or mark) ; the cause (or condition) 
is Yy^paka or Gamya ( the thing signified). In 
other words the presence of the effect indicates 
the presence of the causal condition^ and the 
absence of the causal condition will by implication 
indicate the absence of the effect. Smoke of this 
particular kind is supposed to be an effect of 
which there is one and only one assemblage of 
causal conditions ( fire and green-wood ) ^ hence 
where there is smoke, there is fire ; and when there 
is no fire, there is no smoke. 

Now introduce the complication of the plurality 
of causes : — Fire, for example, is the effect of 
several assemblages, e. (1) blowing on heated 
grass, (2) focussing rays through a lens on a com- 
bustible like paper or straw, (3) friction with the 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
VyApti between the effect *fire* and any particular 
assemblage of causal conditions, say, of the lens 
or the fire drill. For the presence of fire does 
not indicate the presence of the lens or the fire 
drill,, isemblage, nor does the absence of either of 
the £vter in particular, indicate the absence of fire,- 
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Indeed in such a case^ the effect ^fire' is not a 
mark or sign ( Gamaka or Vydpya ) of any one in 
particular of the different possible causal assem^ 
blages, though each of these particular assem'blages 
of causal conditions is a mark or sign ( Gamaka or 
Vyapya ) of fire. 

The plurality of causes requires a further con* 
sideration in the light of the definition of the 
causal relation. A cause is defined to be the 
nnconditional invariable antecedent. From the 
unconditionality, it follows that the entire sum of 
conditions, and not one single condition, is,, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that any particular cause ( i, e., 
assemblage of causal conditions ) is invariably 
followed by the effect, — not that the effect is 
invariably preceded by any particular cause. 

Popularly, a single condition, say the lens or 
the fire-drill, is said to be a cause of fire ; but, in 
view of the plurality of causes, this is apt to be 
misleading, as there is no Vy6pti in this case : the 
lens or the fire-drill is no moie a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of 
a cause, and undermines the relation of Yy^pti 
between an effect and a cause. Any particular 
cause ( causal aggregate ) still indicates the effect, 
but not i)ice versa. The earlier Nydya ( down to^ 
18 
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V^chaspati and Jftyanta ) obnated th^ plurality, as 
we have seen, by introducing distinotive onarks in 
the efEect such as would indicate a single speoiiio 
cause •{ or indicating 

or ). Some indeed went further and 

held that when the antecedent causal assemblages 
differ in kind, the effect phenomena, though 
apparently the same, do realy differ specifioallj 
{ or in kind) — aiwaTWTi\ wim* | But the Ny4ya. 
discard B this hypothesis ; the fire is the same, though 
the possible causes (or causal aggregates) differ, e. p., 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the only effect in the 
^sase of plurality of causes, we must carefully 
examine the aoeompaniments of the effect, i. e., 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom- 
paniment which will enable us to definitely deter- 
mine the particular assemblage of causal conditions 
that mast have preceded in the case under exa- 
mination. This is the device of the earlier Ny4ya 
as well as of the Buddhists, as we have seen ; but 
the later Nyaya doubts the practicability, as well 
as the theoretical validity of such a step on an 
unrestricted assumption of the plurality of causes, 
and feels troubled by the eiroamstance that no 
effect for which more than one cause ( or causal 
aggregate) can be assigned, can be regarded as it 
mark or sign (Oamaka or Ty4pya) of any one of 
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the causes iu particular. Accordingly, some 
adherents of the later Ny^ya advanced the pro* 
position that when more than one causal aggregate 
can be supposed for any effect, the latter is a mark 
or sign ( Gamaka or Vy^pya ), not of any one of 
the causal aggregates in particular, but of one or 
other of them ; and the absence, not of one such 
cause, but of each and every one of them, alone 
indicates the absence of the effect. A cause 
therefore should be defined to mean one or other 
of the possible alternative aggregates which, being 
given, the effect follows invariably and unoondi* 
tionally. If we ask what is the defining mark (or 
quiddity) of the cause ( ), we are 
told that it is one-or otherness ( Winai ), and 
nothing else ; others cut the Goridan knot by 
assuming that the different possible ciuses of the 
same effect possess a common power or efficiency 
( wfhftsfufw ), or a common ‘form* ( ), 

which accounts for the production of a common 
effect. The latter is therefore a sign or .mark of 
this power ( nfk ), or this form ( ), which 

is manifested by each of the causal aggregates. This 
hypothesis ( ), they hold, is simpler and more 

plausible than the hypothesis of specific differences 
latent in the apparently identical effect of a 
plurality of causes ). 

(Of. Dinakarf on the Siddhanta Muktavali— 
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^firf^nfiiWw: i »i ^ 

wf2ff»1?9liwnij ^fqjlfiril »» if?! I 

maif wiiiiilT?; TOif: I wf! i...^^?iiTw*f 

w^mwwr. Pt ?I 

itfufiira^ »i nfuf^fir: %miy. > 

Sloka 2, cf. also, | 

Cf. UdayaDa, KusumdDjali^ Stavaka 1— 

iiTOW^^t^aiT?rt?i: I i?iiiifwf?«i?I 

!Bntin?T, »i nTnh! wfiH nu^l^ i ikiifo«niw ^ 

»f I 

The Scieotific Methods already noticed, the 
Joint Method of Difference ( the Panchak&rani ), 
and the Joint Method of Agreement ( Yydptigraha 
with Upddhisankd-nira^a and Taika ), are not the 
only methods of ascertaining causality or concomi- 
tance, or establishing a theory (fen^) ; nor are these 
Methods always practicable. Very often, we reach 
the explanation of a fact ( wtmfri ) by means of a 
Hypothesis (iw!»!t) properly tested and verified 
A legitimate Hypothesis mubt satisfy the 
following eondition : — ( 1 ) the hypothesis must 
explain the facts (iisfisfY, or wq^fe | (2) the 
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hypothesis must not be in conflict with any 
observed facts or established generalisations ( 

^ Jayanta, Nydya-Manjari, 

A hnika 1) ; (3) no unobserved agent must be 

assumed, where it is possible to explain the facts 
satisfactorily by observed agencies ( 

«T ^s«r«iisrq tV 

?T^qq;w%q, ibid) ; (4) when two rival hypotheses 
are in the field, a crucial fact or test ( fqffrimqj, 
Tdtio sujfficieus) is necessary ; the absence of 
such a test ( ftPiqimTfqTV ) is fatal to the establish- 
ment of either, (5) of two rival hypotheses, the 
simpler, i.e.y that which assumes less, is to be 
preferred (ceteris 'parihus) ( versus 
) ; (6) of two rival hypotheses, that which 
is immediate or relevant to the subject-matter 
is to be preferred to that which is alien or remote 
) ; (7) a hypothesis that satisfies the 

above conditions must be capable of verification 
( fq’inq ) before it cau be established as a theory 
X ). The process of verification of a hypothesis 

consists in showing that it can be deduced as a 
corollary from (or is involved by implication in 
some more general proposition which is already 
well-established (cf. Vatsyayana's exposition and 
illustration of Verification, fnwq — including both 
the Deductive Method and Colligation). 

This doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiary discipline, being com- 
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prehended tinder the wider conception of Metho* 
dology, which aims at the ascertainment of Truth 
whether scientific (Vijnana) or philosophical (Jnana) 
( mrf[ fiifTif Amara-Kosha) 

the latter being the ulterior aim. ^ In the in- 
vest igation of any subject i Hindu Methodology 
adopts the following procedure ; (1) the proposi- 
tion (or enumeration) of the subject-matter 
(Uddesa), (2) the ascertainment of the essential 
characters or marks, by Perception, Inference, the 
Inductive Methods, etc., — resulting in definitions 
(by ) or descriptions (by ) ; and (8) 

Examination and Verification ( and 
Ordinarily the first step, Uddesa, is held to include 
not mere Enumeration of topics, but Glassifica- 
tion or Division proper ( fwrir: mw 

f tkunr 

vfe — Jayanta. Manjari) ; but a few recognise 
the latter as a separate procedure coming after 
Definition or Description. Any truth established by 
this tbree-fold (or four-fold) procedure is called a 
Siddh^ta (an established theory). Now the 
various Pramdnas Proofs, i e,, sources of valid know- 
ledge) in Hindu Logic, viz,^ Perception, Inference^ 
Testimony, Mathematical Eeasoning ( iiiclud- 

i ng Probability in one view) are only operations 
subsidiary to the ascertainment of Truth fufvfe^w). 
And the Scientific Methods are merely ancillary 
to these Pramtoas themselves. 
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I have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni- 
calities of Logic as far as possible ; and I cannot 
here enter upon the logical terminology or the 
logical apparatus and machinery, which would 
require a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic, — as also for an account of the later 
Ny^ya ( ), which, in tpite of its arid dialec- 

tics, possesses a three-fold significance in the 
history of thought : (1) logical, in its conceptions 
of Avachchhedaha and Pratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in other words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded connotatively 
as the establishment of relation among attributes 
or marks • (2) scientific, in its investigation of the 
varieties of Vydpti and Upddhi, (and of ) 

being an elaboration of Scientific Method, in 
the attempt to eliminate the irrelevant 5 and (3> 
ontological and epistemological, in its classifica- 
tion and precise deteiminations of the various 
relations of Knowledge and Being, with even 
greater rigidity and minuteness than in Hegel^s 
Logic of Being and Essence. I will conclude 
with a few observations on Applied Logic. i.e., the 
logic of the special sciences, whi^ is aueh a 
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obaracteristio feature of Hindu scientific investiga- 
tion. Whal is obaracteristic of tbe Hindu scienti- 
fic mind is that without being content with the 
general concepts of Science and a general Melhodo- 
logy, it elaborated the fundamental categories and 
concepts of such of the special sciences as it cul- 
tivated with assiduity, and systematically adapted 
the general principles of Scientific Method to the 
requirements of the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked out with systematic carefulness 
is the Logic of Therapeutics iti Charaka, ai Logic 
which adapts the general concepts of cause, effect, 
energy, operation, etc., and the general methodo- 
logy of science, to the special problems presented in 
the study of disease, their causes, symptoms and 
remedies {vide Charaka, Vim^nasthana, Chap IV, — 
also Sutra Sthana, --vide my Paper on Hindu Logic). 
Here 1 will give an illlustration of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Pataiijali, in the Maha- 
hbaehya, (Circa B. C.) is very careful as regards 
Methodology. I take no note now of the philosophi- 
cal presuppositions of his philology {vide my Paper on 
the Hindu Science of Language), hut will confine 
myself to his presentation of the Applied Logic of 
Descriptive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
<$on tends, but the first business of Analytica 
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Grammar is to analyse the sentence into 
its sig;nificant parts and their coherent rela- 
tions to one another. Assuming that articulate 
sounds are significant, the question is . — how 
is the sentence, which is the unit of articulate 
speech, broken up into significant words and 
their mutual relations ? Patanjali answers that this 
is done by an instinctive use ( ef. Vitchaspati’s 

) of the Joint Method of 
Difference f combined AJflition and Subtraction ), 
fortified by the Joint Metliod of Aj>:reement ( 

). Patanjali starts with a simple case. 
Take the two sentence-units : — Pathati ( he reads ) 
and Pachati (he cooks'. Suppose you start with 
the assumption that these sounds are signi- 
ficant, and that separate eleoiients have separate 
meanings. Then you hear Pathati, and, at the 
same time, a man reading is pointed at. Then the 
assemblage of sounds Pathati (i. P^th-4-ati) 

stands for the assemblage— ‘one reads,’ Pi. e, the 
action reading 4- an individual agent). ISiuiilarly 
by finger-pointing or other indication, you find that 
the assemblage Pachati i. <?,, Pach + ati) stands for 
the assemblage ‘one cook’s (i. e. the action cooking 
H-an individual agent, say, the same agent as before). 

Now look at the grouping : — 

Path 4- ati — reading 4- one agent. 

Pach4"ati — cooking -I- one agent. 


Hindu Cheinistry-60 
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From repeated observation of similar groupings, 
one is led to conclude that path i» the invariable 
concomitant of the action ‘reading*, because the dis^ 
appearance of the formar (the other element remain- 
ing) leads to the disappearance of the latter ( a rough 
Method of Difference by subtraction — ; that 
Pach is the invariable concomitant of the action 
‘cooking* because the introduction of Pach (with 
nothing else added) leads to the introduction of 
the action 'cooking/ (a rough Method of Difference 
by addition,— ; and that Ati, which is 
the only ‘common antecedent' [ ) . is the 

invariable concomitant of ‘one agent* which 

is the only common ‘consequent* ( ). In 
fact, the last should come first by the Method 

of Agreement, then the other two either by 
Residue, or by Joint At^reement in presence and 
absence ( ). So far all is plain sailing, 

though only very simple and very rough applica- 
tions of the Methods are given. But— and this is 
the point — throughout ibe argument, it is assumed 
that one sound is the concomitant of one idea, in 

other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement in the 
above example. And now the objection is ad- 
vanced that this basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different words (sounds) may have the same 
meaning, and the same word (sound) may have 
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different meanings. We cannot therefore by the 
Joint Method of Agreement ( ) deter- 

mine the meanings of words, or the separate func- 
tions of roots (stems) and inflections,— at least not 
so simply as is pretended above. Patanjali states 
this difficulty in the way of applying the Scientific 
Methods to the problems presented V>y Analytical 
Grammar, a difficulty arising from the plurality of 
causes, but does not state the solution. The 
solution, however, depends on the Method of 
subtraction and addition (Patanjali’s and 

). For it will be found by extensive 
observation that the number of meanings of ^hich 
a word (sound) may be capable is limited. So also 
is the number of words (sounds) expressive of a^iven 
meaning. Hence, by the Method of Difference, 
etc., the causal relations of words and meanings 
may be determined. Patanjali thus established the 
doctrine of Prakriti and Pratyaya (roots and 

infl(Ction8), with their separate significance, which 
is of course a necessary postulate in the case of an 
inflectional language like Sanskrit. Isolating and 
Agglutinative languages offer less difficulty 

whereas the difficulties are in some respect 
enhanced in the case of languages with a polysy 
thetic or incorporating (incapsulating) morpho- 
logical structure. 

wv w Hwmi: nmmi tfif i ; 
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ni ^ ), — ( vts ) , — 

qrfqw ( wfir ) q^sfq ( fqfwftr: ), — 

qsfqw ( qfefiRqr ),— qs^w ( qr^jq ^qr«4^ ) I 

^q qiqrqrt q: iftq^, qq? ^sqf I q: 

^qqrqq q«i qr^ qq; ^qqrq^ I q: in^S^qqt qqi q?ft 
qq: ^Tsqtsq^t i 

fqqq q'qqrrqr—qqqt fq qiqr qqrqt qqfq i qqqq? f^: 
qq: gqqT; i qqq qqq: * qqqqi qqr: qiqr qrqi ifq i 
qq q qT^q^rfqqr fqqr qqfq « qrfq q;^s^qqT q 

I qfqqr fq qqqqi qqqqjfntqTwriJrq ? qq qjq 
qq^q qirq^: qq qqqiq ffq I ( Mahabheahya, 1 — 3, 9, ) 
Patanjali ijot only applies the Scientific 
Methods to the foandations of Grammatical Analysis, 
but also by their oneans establishes and elaborates 
the fundamental categories and concepts of Gramma- 
tical (and Philological) Science, e. .< 7 ., tiie concepts of 
action ( fqrqr ), agent ( qql ), instrumental cause ( qw 
qiqqqq^ ), end ( fqfqq ), origin ( tg ) limit ( qqft ) 
substance ( ), quality ( gq \ and genus ( qifq ) ; 

— also of the fundamental relations (at the 

bottom of all thought and speech ) — the relations 
of Time (qif^qqqiq), of space (fqq?qqq|q), 

of causality (qjqj'qTTqqT^), of inherence (qqaiq), of 
co-inherence (qrqrqifqq^qib of substance and attri- 
bute ( fqqqqfq§q¥riq ), of the sign and the signate 
( qtrT^frwiq ), of mutual dependence ( iqtq^iqq ) y — 
an entire grammatical (and philological) apparatus^ 
wnich will serve as a point d'appni* for genera- 
tions of philologists and grammarians to come . 
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(By Principal Braiendbanath Seal.) 

Empirical Recipes from Farahamihira (circa 

650 A.D.) relating to Chemical Technology. 

A. Searing of hard rocks to enable them to be 
cut (or pulverised) ( firaii^iv^ ), 

Sprinkle on the rock taken red-hot from the 
fire of Falasa and Tinduka wood (Butea Frondosa 
and Diospyros Embryopteris^ :—(«) diluted milk, or- 
(h) a solution of wood ashes (the ashes of the 
Mokthaia mixed with those of reeds), or (c) a 
decoction of (the fruit) of the jujube (Zizyphus 
Jujuba) kept standing for 7 nights in a mixture of 
whey, vinegar and spirits, in which Eulattha 
(Dolichos Uniflorus or Biflorus) has been steeped, 
or [d) a solution of the ashes of the Neema bark 
and leaves (Azadiracfata Indies'^, the sesame pod, 
the resinous fruit of the Diospyros Embryopteris, 
and the Guduchi (Tinospora Cordifolia) with cow’s 
urine. Repeat the process seven times (in the last 
case six times). 

(Var&hamihira, yrihat-safihit&, Chap. 8S, 

Slekai 11M17). 
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B, Hardening of steel ( TOqr^ ). 

(1) Plunge the steel red-hot into a solution of 
plantain-ashes in whey, kept standing for 24 
hours ; then sharpen on the lathe. 

(2) Make a paste with the juice of the Arka 
(Calotropis Gigantea), the gelatine from the horn 
of the sheep, and the dung of the pigeon and the 
mouse ; apply it to the steel after rubbing the 
latter well with (sesame) oil. Plunge the steel, thus 
treated, into fire ; and when it is red-hot, sprinkle 
on it water, or the miik of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
fat or bile. Then, sharpen on the lathe. 

(Varihamihira, 

chap. 49, slokas 23-26. 

C. Preparation of cements (for rocks, metals, 

etc.) ( ) — 

Vardhamihira gives the following recipes 
among others. (1) First, prepare a levigated powder 
with lac, the resinous exudation of the Pinus 
Devadara, the Balsamodendron Mukal, the Feronia 
Elephantum, the kernel of the fruit of the Mgle 
Marmelos (the bel)y the Diospyros Embryopteris, 
the Neem (Azadirachta Indica), the Mhow 
(Bassia Latifolia), the Indian madder (Bubia 
Manjistha), the Phyllanthus Emblica, and the resin 
of the Sala tree (Shorea Robusta), then make a 
decoction of this in 256 Palas of W'ater reduced 
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by boiling to 32 Palas, and apply the decoction 
hot. 

(2) The horns of cows, buffalos and goats, 
asses’ hair, buffalo’s skin, with gavya (cow’s urine 
etc.), the Neem ( Azadirachta Indies ) and the 
Feronia Elephant um, similarly treated. 

(3) A mixture of eight parts of lead, two of 
‘bell-metal’ and one of brass, melted and poured 
hot (Maya’s cement). 

The first, it will be seen, has lac, gum and 
turpentine as principal ingredients , the second 
makes use of gelatine , and the third is a metallic 
cement. 

D. Nourishment of Plants : — ( from Varaha- 

mihiria, Chap. 54, on f’gif ). 

The most suitable ground 1 o plant in is soft soil 
that has been sown with the Sesamum Indicum, 
and dug up or trodden over with the sesame 
in flower. Grafts should be smeared with 
cowdung. For transplanting, the plants should 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of the Usira ( Andropogon Laniger 
or Andropogon Citrarum ), the Vidanga ( Embelia 
Ribes), milk and cowdung. Trees should be 
planted at intervals of 20 or 16 cubits. 

As a sort of general prophylactic, mud kneaded 
with ghee (clarified butter ) and Vidanga, ( Embelia 
Ribes) should be applied to the roots, after which 
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milk diluted with water should be poured. As 
a remedy against barren nesp, a hot decoction 
should be made of Kulattha (Dolichos Uniflorus 
or Biflorus), Masha ( Phaseolus Roxburghii),. 
Mudga ( Phaseolus Mungo ), Tila ( Sesamum 
Indicum)^ and Yava ( barley ) ; which, when cooled, 
should be poured round the roots. 

To promote inflorescenoe and fructification, a 
mixture of one A^haka ( 64 palas ) of sesame, two 
A'^dhakas (128 palas ) of the excreta of a goat or 
sheep, one Prastha (16 palas ) of barley powder, 
one Tula ( 100 palas ) of beef, thrown into one 
Drona ( 256 palas ) of water, and standing over 
for seven nights, should be poured round the roots 
of the plant. The measures given are for one plant. 

To ensure inflorescence, etc., the seed before 
being sown should be treated as follows : — The 
seeds should be taken up in the palm greased with 
ghee (clarified butter ), and thrown into milk ; — on 
the day following, the seeds should be takep out 
of the milk with greased fingers, and the masa 
separated into single seeds. This process is to be 
repeated on ten successive days. Then the seeds 
are to be carefully rubbed with oowdung, and 
afterwards steamed in a vessel containing the 
flesh of hogs or deer. Then the seeds are to be 
sown with the flesh, with the fat of hogs added, 
in a soil prerionsly prepared by being sown with 
I and dng np or trodden down. 
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To ensure the formation of Ballaris (i.c., 
sprouting and the growth of luxuriant stems 
and foliage), the seeds should be properly soaked 
in an infusion of powdered paddy, Masha 
(bean), sesame and barley mixed with decom- 
posing flesh, and then steamed with Haridra 
(turmeric). This process will succeed even with 
the Tintidi (Tamarindus Indica). For the Kapittha 
(Feronia Flephantum), the seeds should be soaked 
for about two minutes (lit. such length of time as 
it would take one to make a hundred rhythmic 
claps with the palms in a decoction 

of eight roots (A'sphota, A'malakf, Dhava, VAsika, 
Yetasa, Sury^avalli, Scania and Atiinukta, t.e., the 
Jasmine, the myrohalan, the Gnsiea Tomentosa, 
the Justicia Ganderussa, the Calamus Rotang, the 
Gymandropsis Pentaphylla, the Echites Frutescens, 
and the Dalbergia Oujeiaenbih) boiled in milk. 
The seeds should then be dried in the sun. This 
process should be repeated ff»r thirty days. A 
circular hole should be dug in the ground, a cubit 
in diameter and two cuhiis deep, and this should 
be filled with the milky decoction. When 
the hole dries up, it should be burnt with fire, and 
then pasted over with ashes mixed with ghee and 
honey. Three inches of soil should now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil, tioall},^ 
washings of fish should be sprinkled, and the mud 
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should be beateu and reduoed to a thick consis- 
tenoj^ then the seed previously prepared should he 
placed in the hole under three inches of soil, and 
fish-washings poured. This will lead to luxuriant 
ramification and foliage, which will excite wonder. 
The Agnipurdna adds that the mango is specially 
benefited by cold fish-washings ( 

Agnipurana), It will be 
seen that these elaborate recipes are empirical con- 
trivances for supplying the requisite nitrogen 
compounds, phosphates and bacteria, these being 
potentially contained in the mixtures and infusions 
prescribed. 



SANSKRIT TEXTS. 




Extracts from 


RASARATNAKARA. 

^«t «[^^rsqt>i^59T^rww: i 

fai^g«ctT?i^5T wfTO»i I 
fBff 

ij^ttra^sFg'srm 1 1 ii 

^snwafttisni i 
fqrfl't ?n'^ ^fr*w«s: 

^ft art r’r3^*r ^ « 

I 



4 


HIHDU CHEMISTRY 


f^ar T%*r 

• • • *1 

^ fw3t*l K ? 1 • 

ti^+ ^ ^sitsiirg5r: i 

^f?r I 8 » 

I 

*!Yai.^W qi^?l I 

tHHTqj^qifnr ^ 'Mrf II SL 

^[qrf^W I 


* Agrees nearly with Rasirnava ; cf. Vol. I. Sans. 
Texts, p. 13. 


t is the correct form. 
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ft5«irT fwwimr Hjm i 

n i l » 

H»!rui hhht I 

HTHR » ?• « 

HYH: I 

?I«lffI m? I 
I 

^cRHigi ww: Hs? MwtYYHwftm: i 
^m: Hsftuufifi gjqr^H ^wai > 
itntH tSTTTli^H HnfOH Hjff ^filt I 


* The text reads which is iDCorrect. 

-t’ 

t This verse also occurs in Rasarnava. 
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mwr®: i 

H^hi^reT ^s» I 
W%ST 58^ ?frfq)^si 

^ sifaiw«ftr»ni »? »“ 
n>j«T^tzcrraTsi-^f»it5q5«Tf^n»l i 

l?in»eiwr^»t i 

«Rini* ^WgHS 11^811 

^srfwrsiT i 

?il?r cwt ^ Iw^fTW 5! ^’sra: ii <ki> 

3wT*?T*?’8i»( I 

^ x4 


* These couplets also occur in R. R. S., with this 
difference that in the latter i|W?9i^ li^s been substituted 
for ?5TT^. 



HINDU CHEMISTRY 


7 


wiftiT i 

^jjrt wc^rfw'nfH^pirMrYftHi 

^tt«Kgirf THlfH ^ HW 

^lalHITSTYTHJl M 11 • 

^iimfw*rakt m hsjh: 

mtaS i 

trmaffist fsrimfh hw 5551 g 11 ^'Sh 

wfHHjfeV 7iT!3r5'§ ^ z fa qr ii 1 

?SVHW "SH I 

^nfmi ^w’qjrraf aifMSiiwf*TH 11 v » 

HiqJ Hf# M»* 

* Of. BaBirnftTa, Vide Sana. Texte, Vol. I., p. 12 
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Mwni' unftii Wf I 

gwi wwr ?WT iw! 8JJSHT HI (I 

WTTf TOf»W!H I 

ffz^nrfTQ* tm?l »nM ^ira: 1 i • 

finwf ftnialtsf ^sr^nltMZt’f : i 

wft?i » m. H 

TO TOWMWw’ ’'tm ifiiii: 1 It 

ftn <I TOH I 

^ tlTHMITO srsiTS^ I 

TOi ^jirorm toS to i I's i 

«riwi TOiji wwh: i 


* Gf . RasdrnaTa, Benares MS. Y. 37—38. 
t Of. Sans. Texts, Vol. I. p. 12. B. R. S, Bk. 
103—104. 
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hh: hw ?tH: « i 

• • • # 

f^‘ #5wt «*.» 

^^irrawTfs^ %?wri^5i i 

5ztn% Hn^ qm i 

siii^n ^n* fiwwT ^ sfmif I 
«n«n;9r9tT w‘ 

HHw «mihwt*r ii hr k 

# « « « 

HTR I 

»ftW^ Hhw I H» « 
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f^fin tNw amftMTsm II H.S y 

>9 4 

*nJi ffllir: i 

9raTd Mn^JiTOm: i 


HiruTTftmi fMiltiiHJi^ «$ ireil^wf 

Miin simwiHtf^iTniyi 
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^<(9 I 

gtrnr^^^r ut^s^ctouth: 119^11 

f<aB^ 9 iSHi?[ 119 ^n 

* 0 % * 

iTwner* 1 

?i5t g ^qf wax is?t vhi\ gg: 1 
fqswniJg unitw g g»jr€t: 1 ^911 
ggw’ ^afq«3T g ^ jm g^: gn: 1 
»igj%u isi qgi g^: 11 98 11 

g^flf^siT 

g[?nif«i qqi izff g^ai ftqg 1 
H?H»f »Rwl ijqg’ wai ifbu 

grsti qrarfqrqjwn;^ tR( ^ <9 awgig 1 
laugw q^gmHxrnisi hcv^h 


« 


Cf. Rasdrnava. Vide Sans. Texts, Vol. 1 p. 4. 
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HT^TOmnnfn ?{ i 

3f BT BTBiitaa ftw Ti^z«TOr*(jic<ii 
ffnhwultw. \ 

hTbiiw 

BJtmji B«BfitftBini[ II 

^Brq«i?TBaT^ fnit btbtb^ wb^ « 

WMBBtuaRlf^ B HsS[W*BH«NtB: ll 

* 

BlfBHt BB9 BB B1^ Bif mi I 

W WHB^ ^BBtm BBTBB: « 

B^HmiBBT^B^ BWffB BBB B II 

?»BT Bid fllfIBB OIBtB: BBTYBf: I 
BWTBrfBiHzt ^jaii btbt^^bh^: fBin: i 
TBBrfinfB fBBUBlB BBBI i» II 

BBTB— 

s> 

BIB BT5 BBIBTB BUBBIBi: I 

BIBBlfil B B^B^BSTBT II 
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n?IT I 

?WrT ?WT %% MWN »IIW «1I«: II 
^ m * 

«wnTt iiNrnT«ik ^irf^m i 

^ ar<i^ wm II 

HWI^lW^SRUSt r?3!iT H?IT ’WIT I 

triiT?«T ^ mw HT»Ji?ni ii 

nS 

MTH HTTi WirTfH^ * • # 

Wf^nurf?! t ftri ii 

OTi^— 

?rf?? g^iftr % «^r?T Mfirwri# i 

f^5 Y»iw^ *> M 

5?T^IWF*T — 

wwMn ^ ^ts5t %rw 
irr^ fltrai’w w*n%55iun^^ i 
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♦ # « # 
sn^ ^fag wi ^a a* 5WW zrai i 

^VTuailwHi: unn i 

gr^siT: nur^siT^ HTHiifjn f^f»5«n: ii 

w»r ^^qaif’n ftfn ii 

qj^TTN • • * 

««toihW ^1 hh: ^»lr «wn;w?i n 
Kir^ — 

HUffHceii RHir^ « wh: i 

Rl^qr Wftt fs\RR^ II 

RWRTfw *1 : HT«T^n HRT Wm^ II 

’RT^^ ^w^^TRirf g^«w: I 
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SI p^sii H fwirrejwm 11 
sfisim n%?^H fHm i 

€l®?f SHH «’ fr II 

!|Wi^'ii^ ^ sNit tn^quraf^rasi i 

^I?I fHB?[ II* 

'tieimt ^^ni'^nfsi i 

firanHsei, omniraser, sj^hir*, ^ainm*, 
siftlJUrasei*, sw^SRUaW*, WtmRST- 

?n®r‘, ^imRsraaei*, masiHaei*, f»iHreJirasei‘, 
swsi(?)aisci‘. utTOHacr', ^laStawr*, 

9T^wrwa«r‘, ^fsifiitwanei*, awwwTfrwpei*, 
a^aiHWH*, ¥fa®ainraa«l*, fllf5i(?)«I9nrasB’ 'Ht^- 
Hsii, aifi«wras*i’, siRraniHaei, Eiiftrairan^, 
’HT^awni 

h: YW i 


♦ Cf. Rasdrnava. Vide Sana. Text, Vol. I. pp. 17—18. 
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am IWnWHH 

wtn ii 

Mtsi* (hwiiafruHT^ i 
irwHJTOi 

NRiiY%H faM HHir 
HHifw niM i 

^fwnai Y^i^Ywa* 
aarfifW a»i 'aanta^aii ii 
Mtf% amnnaia 

uiaaaaiataiii i 
Hiaifant OuNaT^fa 

fan II 

amaw YMqi ?H9I 

ww ^ qra^qni i 


The text Beems to be incorrect 
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fimm 

wTat CT^?rei 

ajfe^T ^ » 

’»T?t « 

• ^ ♦ 
«f?l «3RnHl > 


2 



Extracts fron 
RASAHRIDAYA. 





A— MS. from Nepal. 

Bs*MS. from lodia Office Library, with a commen* 
tary, named “BdMnvayabodhikl'' 

GsMS. from Benares. 

^il*n ifTOt i 

wrar^i® i 

RRCtnmr — ] 

( 1 ) A reads qTar> which makes the sentence incom* 
plete and the metre defective. 

(2) A reads qr<iVI» which is a tautology as well as 
a grammatical error. 

(3) wrfirM is the variant in B. This is a 

defective metre. 
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wwT g wftnlf Mnwn^rfin:* • 

Nftnai HWl* f«WNfii ^ftl* I 

^:iTfire?wwTW^4^^ai^wiyfn a iw ^ii i^i* i 
%ut?Yqt¥>in^^fM*nfrT « 

(1) A reads ^^Fqfinr. 

(2) qiqqT is the reading in A, which 
is incorrect as well as defective metre. 

(3) A reads qiqt^WT. 

(4) A reads q^is, which is a tautology as well as 
a grammatical error. 

(5) B reads fqqft^i which destroys the 

metre. 

(6) B reads wherein 9 is redundant. 

(7) B reads qq Pfifiqiqiqr, which mars the 

metre. 

(8) A reads qq\;flfw'eeiw, which is a defective Qietre. 

(9) B reads RT«n:i which is grammatically incorrect. 

(10) A has eqfqWTf^i^Sfen. ^l^ich is aenaeiesa. 
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fjTOTfHH: i 

vj 

WfH UIW^S^* « 

iraira* i 

-vJ vj 

Him uiai;* i 

ufiHfirunfir hW* « 


(1) A reads nfi^ which is incorrect. 

(2) firqifeww^fii^w:, an incomplete variant in A, 

(3) A has an incorrect reading — 

(4) This verse and the next two are not found in B. 

(5) A reads ^i^T^icaTHT, which has no sense. 

(6) A has 

(7) A reads which is grammatic- 

ally incorrect. 

(8) The word is not found in A, thus making 
the metre defective 
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tow: qzw: i 


! TO fTOfroiTOTYwrjt— ] 


TO# w w 4i3wfiT >j?: 

wwfH^ fwsawapBWWi?!'' I 



HTOftff^fW. TO* TOCTO Wini II 


ft^fTOTHTOf— ] 

#>TOTO!^«aTOIVf^Tsi^s«ITO fTO: I 

fiiwt YTOWT^TO^WTWlfa fir WIYUrH* » 

fl^ -ftWTWrTOTT— ] 


( 1 ) A reads which is incorrect, 

(2) B reads 

(3) is the variant in A, 

(4) A reads which seems to be incorrect, 

means by seven firfs, mentioned below. 

(5) A reads wtftr, which is incorrect. 

(6) A has i w ft 

which is incorrect as well as defective in metre. 
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awHi3W«hwi%f^: WTT HMT^rrwi « 
[ItwT— tn^fwmTV— ] 

f ^qrafiroi- 

«n3T9: f^HYfsrai- 


(1) TflsfinifiHrftllPJ^fwjS^ a variant 
in A, -which has no metre at all. 

(2) A reads KtlHlfeawsmT, which has no sense. 

(3) ftni is not found in B. 

(4) A reads in^ter, which seems to be incorrect. 

(5) is an inooriect teat in A. 

(6) A raads war initriv«in*(. which is incorrect. 
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^f wiw wg Nil:^ 
wwT ?i?i* 

ivmtn * 

«iRin^ »59*ni* • 


(1) A reads ^ 

(2) A reads ti. which is incorrect. 

(3) A reads eiaix* 

(4) A reads erroneouslj nnr 

(5) A reads B reads Both 

the readings are incorrect. 

(6) A has ^fina»r, which mars the 

metre. 


Hindu Cheiiiistry~^2 
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?8!IT% 

HH: ^HSHY^lf^I^ II 

WYT SI^*.® II 

[2t?lfT— T% ft^irsWTf — ] 

f flWWWTE^fwni® II 

(1) A reads €%^;5Tft^Tg% 1 B reads 

I 

(2) A reads wliich is incorrect. The word 

is not found in B. 

(3) w^fiT«iTW is an incorrect variant in A. 

(4) A has WT^»r!%*T, which is not correct as 

it destroys the metre as well as the sense. 

(5) A reads which is grammatically in- 


correct. 
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I 

5T!ITfg^tIWT^— ] 

5sf?if?i’' ^rauf I 

ir»!n m\ q^nt 

ftrai* H8IT i 


(1) A reads which mars the metre. 

(2) A reads which is incorrect. 

(3) Wl^l is the variant in A. 

^qf is the variant in B, Both the readings seem to be 
incorrect. 

(4) TJ# tJ\?; firif is the reading in A, which is 
incorrect . 

(5) A reads ^ which is incorrect. 
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[zNrr— ] 

iTh ?rI; ^ €r:* i 

[fNtr — RiR YfwiRRwrfRrnRiif — ] 
RW fREfStR ff RR* 

R RTRlfir RRT ^ YRRlI® RIR: I 
Rmnt fi MRTin^ 

fRfRlft^ RRTsJ fRii K 


(1) 4in«r%>r is the variant in A, which is 

incorrect. 

(2) A reads fwir^nr: 

(3) A has «ifi^ id, which has no clear sense. 
B has afiWet Ta:, which mars the metre. 

(4) B reads rik which is not correct. 

(5) A reads which is grammatically 

incorrect. 

(6) A reads n^YnWT, which is incorrect. B reads 

WWift which is also incorrect. 

(7) A reads 
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^ «ww*in— 1 
airwmi; i 

v»nr ’BR^f ® HR^nn* »inr^nwim* m 
[lNn-r-H«^qR^ ] 

imiifti w: Hhw9«® troiire;* i 

4 

^nns| izwfH h\^«i ii 

?i?r(r ^ f ?f Te»T nT^^nr f frofinn* i 

^ifenufa ^H»raT n 


(1) A reads erroneously HraffTcTr 

(2) A reads ^T^^en%:i which is incorrect. 

(3) A reads 

(4) B reads 

(5) A reads 

(6) A reads which is incorrect 

(7) A reads , which has a defective metre 

(8) B has omitted irWT 
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[^T— ] 

vn wi *n i 

^HPror^—] 

fifefi* ^dxqf^ ^ ’ihr;* • 

g sf^rf«fi wgfN:® » 


g firofe ii® 

[It^— T^Wiart JIT^^ ft^WTW--] 


0 ) a variant in B. 

( 2 ) ^%tq fr a variant, in A. 

(3) This is not found in B. 

(4) A reads erroneously 

(5) A reads which is incorrect. 

(6) This sloka is not found in B. 

(7) A reads mxv. 
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wniifis^purfwg’JiTsi 5ft gts^psawif^' n 
[fNii— Hfe?i^rTgw?g*nT--] 

%wi‘- ftfefwn;’ 1 

W^THSDWMT^— ] 

fag’if ^TtrT?:€ 5 Rf%w 15?^ « 

[ftJRT— ] 

^HJ8TO>lf^HP8l5r*rt- 


(1) a variant in A, which has 
a defective metre. 

(2) B reads iif. 

(3) A reads which is incorrect. 

(4) B reads erroneously ^u. 

(5) fT a variant in B. 

(6) The word wf is omitted in B, which renders 
the metre defective. 

(7) A reads irwfil^Tfii:. 
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1?%9I 

MRWf Y^hTh YHTWm I 

Nmt fi ig fiwY iS f ini:f*wmi% i 

*1^ » 

[1^— BMTHHt: wwwtt— ] 

whim: YfNnr?f ;‘ 1 


(1) A reads irwv^i which seems to be incorrect, 
(i) A reads ihfW^TW« which is incorrect. 

(3) A reads fwirniit. B reads fa^erUKi^. Both 
the readings are grammatically incorrect. 

(4) £ reads WfHfWi which mars the metre. 

(5) B reads fr* which seems to be incorrect: 

(6) A reads nrwilNfltw:. B reads er»rftft 

We have adopted the above reading after collating the 
texts. 

(7) a variant in A, which mars the 

metre, a variant in B. 
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wraii* ^^jti: i 

irowwrw nfert T# Mtrrai* nwmi i 
1*5^ wWf «W\['® ^Nt* « 

- ^YITY^WTV— ] 

fn^n «nf^9%3T g ^ ^ i 

q^Mfvf H^l Uir HWfggpitqfsfWI a 


(1) A reads ijti B reads 

(2) A reads -*’')• B reads 

f fW W fO eiH5^i which mars ti'.e metre. 

(3) A reads NNlT, which destroys the metre. 

(4) A omits UNI. 

(5) A reads which seems to be incorrect. 

B roads 4Wf 'dl^. 

(6) tsnifilCPHiwiy iiln VK, a variant in A. 

(7) NDrani VNNTVfd, a variant in A, which is a de- 
ieotive metro. The reading of B, which wo have adop- 
ted, is also a defective metro. The word or mi?| 
should be added after the word gip^. 
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[ftw— ■) 
?i^ ftrg^ fif* g » 
f afuPw: ?a;,aT n 

[Ihn— 5?rS«rt 

WTT— ] 

^ g«n^9r g r. 


(1) A reads eiVJ B reads ff, 

(2) a variant in A, which seems to be 
incorrect. 

(3) A has ei^ WTf»r. B has V9(^ 

Both the readings have defective metre. 

(4) This verse is found in A after ths verse nitar 

Ac, (vide ante pp 28 — ^29) and runs thus : — 
TWT Yfii I 

4lii‘ fwrrtier* n mttiy « 
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[ — ] 
ifn ’Oirtftr ^%»5^ feni sr ?infrar^OTfh r 

8 

[ 1^— s51ij*i- 
m^— ] 

fi^ei i 

ftfqw Itsi* H?:fir *im: qi^Tf^?fq‘ II 

[ ftqn— ] 

u: 5«i^: \ 


(1) B reads 4t?i f«?i which destroys the metre. 

(2) XW.f an incorrect variant in A. 
a variant in B. Both texts are col- 
lated in our adopted reading. 

(3) T^fif a variant in A, wherein the first 

term seems to be incorrect. 

(4) B reads instead of This is in- 

correct ; since it contains two negatives. 

3 
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UHTt* at Yt *1 HtaM’.* I 

1 iNn— YW^^flHTT— ] 

YHTO® I 

arft * YwiiHifaf w: ii 


(1) ^*dqTq«iqi^fir» a variant in A, which is incorrect. 

(2) A reads ql^q. B reads Both 

the readings are incorrect. 

(3) A omits qri^, 

(4) A reads wi^qr, which mars the metre. 

^5^ A reads 

(6) A reads wsnfc, which is not accurate. 

(7) B reads which destroys the metre. 

<8) B reads ?atrqrf^^» which mars the metre. 
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^ ^<if • 

[ 3 

rfn I 

«i»5HPirT^?nf*f g »* 

[ ft^T— in^!ir5w^r*n«*n¥— ] 

^’^1“ ^ 1 

sfl^’ ^ » 

i»T^^«iR^r»T g n: 1 

wPw >*rmT 5g^% ** 


(1) B reads 

(2) B reads 

(3) B reads , wLich is incorrect, 

(4) This verse is not found in A. 

(5) A reads 

(6) Breads wr. 

(7) A reads ftiM. 

(8) This verse is found in A only. 
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^VW—] 

^TrHT4r:‘ >*11?? i 

fi^ ^rrjrni'' ^isfi sm^wwmsf^n ii 

[ ] 

??iniw:* ^»nf9?f €w»r^jinj® i 
3i«r^ w:® §«it !i 

[ ztsRT— n^T^— ] 

wfw?i fqjiqm I 


(1) A reads 

(2) A reads which is incorrect. 

(3) A reads which is incorrect. 

(4) B reads which seems to be incorrect. 

(5) a variant in A. 

(6) A reads ^iir;. 

(V) ^tS, a variant in A, which 

roars the metre. B reads ^\, wherein ^fincT: 

is incorrect as well as a defective metre. 

(8) B reads 
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[ D?in--HW5rs5twiirf--- ] 

WT?f fSin^ifhirftrar' ^’fs5\ ii 

35«if?i *H»?t ^ih ^ i 

[ ItWT— ] 


(1) TOT a variant in A, where- 

in the last two words are superfluous and incorrect, 

(2) B reads ?!?5 kPi which has no sense. 

(3) A reads B reads ^ipr. Both the readings 

destroy the metre. 

(4) A reads B reads 

Both the readings are defective. 

(5) ^ a variant in A. B 

reads vft’inr ^ Both the readings are in- 

correct. 

(6) B reads which is not connect. 
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^ W?l‘ * 

1(VYfn ftifiwtY: II 

[ IWt— ilTWITT— ] 

E[Eif?i Ywjft* 9niu[ i 


ii3in?rM: i 

wamiraEnEnYT i 
^«iwi ^^fEE5'5raf?!%qi i 


(1) A reads which is incorrect. 

(2) 5fe?f, an incorrect vari- 
ant in B. 

(3) A and B read Kirfr, which is grammatically 
incorrect. 

(4) A reads will. B reads Both are 

unintelligible. 

(5) A reads m B reads wi. 
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9|?lfrr f%TTH3»T^ H 

[ zt!in — TO '<5rei ^T^ftgTOar^TOTT — ] 

TOi «totoN? TOrarm^Mro" i 

^ ^9’S^^Tf%MjnjTf^5iaiMcaTWf I 

TOnrat ii' 

(1) ifl not foand in B. 

(2) ^ nfiifiT a variant in B. 

(3) C reads 

(4) Of the latter half 0 has only 

(5) C reads which seems 

to be incorrect. Cf. Patala I., in which the following 
verse is given ; — \ 
fk^fm irT«!TOin^«rT»ft ii 

(6) ^<taiT is the incorrect reading in C. 

[In the case of filfVTWnJ w: ’Rnftirr: i. o. collected %jqB — 
mercury, minerals <fcc. and is favorable , and in 

the case of K€T i. e. lifted up the earth.] 

(7) This verse and the next are not found in B. 


Hindu Clicinistry-63 
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3*T^tYr. • 

?i9n«i wf HT’W’JTHi i 

^ii^fin55r w?r:® TOT*r?i: »iin?i «• 

^rei^WWIT Ylrs??^TOf CTT I 


(1) C reads ^^wefqffuift Y^,T, which destroys the 
metre. 

(2) G reads which seems to be in- 

correct. 

(3) C reads firKPimut wrs^^ft»5:» which is in- 
correct. 

(4) C has which is incorrect. 

(5) C has Hii. which mars the 

metre. 

(6) This verse and the next are not found in B. 
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I* 

U*8 ^r?f 

8r»Rn8WT%f%ii 

^ ^ t I 


(1) MS. A ends abrnpUy with the colophon, which 
runs thus;— -ffif 

flwf^lK m i: ll The author’s account 

of himself is altogether wanting in it. B has *ffh ^oi- 

«»nH: i tfw 

fn^gtgi!irai^N5^«wf^«t WT«i- 

aiwrtwiTwnif g^YnfiWjwtw: I 

tfn ^1;* I 



Extracts rrom 

KAKACHANDESVARIMATA. 

i 

# sw; ^ff?TfsW19 I 

€f 

qtfir^*TTiTO a^r 

?SR^ ^ am I 

qmnf^mm mmi ii ^ » 


(1) The text reads which is iucoriect. 

(2) The text reads which is incorrect. 
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« 8 B 

’Bhrei: i 

9 H lis^ I % « 

ufNH’* H??f %!r if^gw I 

a s^T HTit t«t smai fisr^wft b ^ « 
wai^rfeg^T bj^t i 

ariai'qa^^s^ g fMt i « ii 

anar^arft \ 

Haag %qttq i 

HatiT»manfsinr aiaiY i c n 

anrf anar%^ watf^a: i 

aiiaw: an^i %a %a: lEfawisit i «. b 
siYianfa^ift^nt w: i 

aa^ ai^a qar: ^ afu ag b ii 


(1) The text reads which is not correct, 

(2) The text reads which is not correct. 
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fsR iniHr: sriTJi^'in: ^ftr i5«^ Mt » 

wm I 

^ flit I 

5r«raTf*i ^rTn%sT ^ ’sinaR^'f^’ i 

uft ^«TTf^f»w«tiaT: r ? ^ ii 
fsin’ir: srtHt fmin^ urrsif : i 

?iiT?WBt jwn g w . « ? « ii 
«nfw4 w ^in^T?i fl'iratMan i 
iiwiTt ^!wnT?^ fare: whit «: » t vl ii 
aRtfa'^ mTR afuroffT?!: i 
?E53fqi?i 3T WT«iTfh H * 

5RRf 51 wr*i^ ?E3atan3 atflfH w. i 
affwf^wrtarai ^ftareftai^ n ii 


(1) The text reads whi<jh is incorrect. 

(2) The text reads ^ftg, which is not accurate. 

(3) The text reads which is not correct. 
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insi ?r?R^8i‘ n f« w. i?c« 

^TWTWir*i’i:: '’ftni^ «ifw i 

’aRTHT^nlf^^T: 

giran sii^r fw^'sn « ^<> n 

JiifTOHiTaiw fafiw’J ^‘f^T: I 
^Z5gt ^Y^^THlfe^t g 5I?lfan II B 
4??!’# W5 I 

f ^ Bw: Bzm: i 

HBYB I 
^h^bhi«|5i: I 

II ? II 


(1) The text reads «m*l5a, which is incorrect. 

(2) TIjc text reads fa' lisfa, which is incorrect. 

(3) The text reads la «wfl%4>at. which is incorrect. 
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Hm ^ II 

€t^5i ^af II ^ « 

SI^^T^ftlcOT^: I 

silTni n » n 

hI’ ffT ^ I 

<argT'^ i 

< 5 * fn^ « n « 

v3 N* 

^Hlf^ HHIHsr fHVT^HTHSW I 

3T f%HT fnf^ Htan: wm i ^ » 
H?T HOT HfOTHi: 1 

HOTH^fOTaH tJOTCR^WiTT^ « « II 

* «. # (?) snHHtfn i 

^ ^HTOT^ ^ utfesf tliawffWHl B ^ B 
?HrttHT H mnpf^aiT am HHT | 

f«m: « «- b 
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Wfr: nn i 

siT^urwi n ii 

ar^t ftsfi JTi^ f^m: n ? ^ ii 

iwitsf 5TOT in^ifN ^nw\\ i 
^Ta[ ^t f^f : i t ; i 

^WTHT^t NN I 

^in%«r irewm: ii ^« « 
?i?H ^€twsr g «r^g i 

’snjiiNmFf sn?f y« OfirtN ?i?TOg » ?«i » 
W!^ tnn^ ^ Ji^w: i 
ajm f^sT HTTtzw wlVtiN^: ii ii 

g Yffi%>?: ’sia ftfN: i 
w« ^irsQggN: i e'O i 

aifw «tt: I |c « 
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^Z WTT%n I 

ftnn i ?£. i 


?rT ?nY i 

^wm: ?im i » 


mirr 


g »J5it ?ig «T^giw: i 
ff^ » I 

«35nf^fiif?f ^srm § i 

*nY^ ?wrT « • 

iijrt 5^51 %irHi ?iro wntg i » 

^I^5f ^T >1^ I ^H. I 

n’ali w i 
wnif^w: » ^ ^ 


?f w?r ^ra«* aw wTYtg i 
aH<8^^t WY^i wiw « ^<0 1 
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?ir I 

?W1 '^flt I (?) 

^flTceiT »t<lt ’RRre* «ITY^: II RC B 

f w «3rra^ ?ni ^^TimHTHsi i 

izir Hi « ?2. « 

fCT ^T’fttrao# «IYi HTH ^*w: I 

anfti 5*1^ 5jTY^^?f » « 

HiW I ? ? « 

^iT^jf im’5 HwreT?[ ^VMh jiht i 

T«t »?? 7WT i i » 

TfH i 

5iqnr «»niH f^ni i 

HSfrHTfiWlfHfi B I 

g H’jt \ 

twN Wnlig i • 

(wthhpit) f^ff ®ra?i i 

WWT «HTT^‘ g * 
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^n^^nprR: n ^8 « 
HHt >»to; hhi^ i 

?gH m’l fffa STT f^g: » i 
wgg^ g ^awi^w fig i 
g^w<g g HwrRf fwg^ gia gsm: i « 
fg giw ifegg: i 

ggigj ggggnfii ggi ^siigi^ ffn: ii ii 
gig9g«r^ gm: q^g gr WNii^g gi i 
HYT gwKfw g gr”^ giH%g g ii rc i 
ggiHi fgggf gu: gCg^grgggt; i 
gggfgigi^^ g Mfirg ^gi’^ ggi » « 

gugggwTfw g^’ggnfsgTr i 
g^'^ar g gf^^g gHrawifg t ® « 

^jgigwgT fgrei giaSg ^fg?:Tg^: i 
?[gg grg ***** 

gngig'igiltg^ g«: qzgr: i 



€xtrac($ froi 

RASENDRACHUDAMANI. 

^TOi: I 

9pr ^iff i 

fsT^fesam ii 

w ^T>i 'iirn ?*w ?tJr?r% » 

g 5iTitif%Tg w «f?» i 

^ ^g’«rt %<ff « 

n^i v^J[ I 

giff’initwgW i 


(1) The text reads 13 . Bat reads 

which seems to be correet. 

(2) The text reads «js which is moonreot 

(3) The text reads g f^ fii, which has no sense. 
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» 

3«i’5irfe: «Blw1«TO«?i^in‘' i 
fsi^q^ Tifii{ 11 

Wumri^ftlFi iflJT wai|»§5f Wf4?i»| I 

firUfl 11 

ST <i?| T55»n5Tf?r ^slw ‘ « 

TW fr ST ^siiTi: i 

TTTtW^VST^W®: WH}^ \m » 


(1) The text has which is incorrect. We 

have adopted the text of 

(2) The text reads ^Tfh1lfSTq»»IWT, which seems 
to be erroneous. 

(3) The text has which is gram- 

matically incorrect. 

(4) The text reads which is incorrect 

(5) The text reads tui which is senseless. 
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'<ra f% ^giHra*r u 

«riiWfT^T8i: ^ a^«tq?:«Tfs^fRl i 

tt 

^2ii(n?iHTit*r Hwm ?r3anfg ^ i 

H^«rfg?afra ^rw«T Jrai'i^l i 

?th: h'wh ’g I 

fq#f war g b 

am ntnm i 


(1) The text has ??5T«r>l»{. 

(2) ^Amm^ is the reading in 

(3) The text reads which haa no 

claar sense. 

(4) The text reads which is unintelligible. 
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f ^iq «f?'5nf«Hi u 

ja»i«TH«rT*siT ^ « 

^ 'wi 

irnawH: i 

HaR^iftmit 9tsH%5f mwlr « 

^sjsiT^* ftr MW5IT *n I 
H^Ti^sr ff^iir gwIfN « 

Hf^s^ q^H^WST MWHT | 

«fi»i w«5T ^ « 

WHi’ I 

^^9II§5I SIWI » 

^STHlf^ l5^' 151 * 

5nY4i#t«iw^«sjHT gfzHt ftr w. \ 
4il^515f5f55?w) 51# izmi?a85w: II 


(1) The text reads i!fK^Rf«!irT which is incorrect. 

(2) The text reads WnM^lft?;, which has no sense. 

(3) The text reads fUi!T, which is incorrect. 
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wtn » 

iTOTWnni?»® 1 
f% ?i?i H^nf YHJiTfiffi?: « 


fj^sfrirsf fticHim^si' fv 2i?[ 1 
»refq«: « n 
w 2i3?»Tfni THHSWigsIsiS^I;* I 

HWi^sT ^w%%»r «tim*i 11 


(1) The text reads which is incorrect. 

(2) The text reads irr^, which is not accurate. 

(3) The text has which is not accurate. 

(4) The text reads which is not correct. 

(5) Bat reads faxflfh4ftJfr:. 

(6) But reads 

Hindu Cheniisti>-64 
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ft? R 

^fe(fe)^Ri3«^ftr »rft^ifT uft[«tft!?m[ « 

’BiriSlW UlftHTM^ftlft fti(ftlff\R>ITOl?lt I 

«Tf^xara 

Iei: » 

«ftf 

THUftW- 

sim im^s«ng: 


RmiH: I 



€xtract$ from 

RASAPRAKA5ASUDHAKARA. 

OTJii: i^n: i 

si%*i ^ 

T»i‘ ftfsrtsr^ 5 1 

fir^*i2iww«n^?wf¥«iT I 
» 
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wfH H?fT i 

HHHHTYW: ^T^fRT- 

^%?rfOTT: mhi ii 

Tfa jitwh: # 

Wfir «?Hl I 

BMfWITOHHI H¥ ^W\- 

?n5»inHH II 

f% 

Hqrei^^xn^irf^sv^ 

MWi vmiiwn: • 

ffn tt 
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’«i5>3?f »rai i 

Y5i?f ^ I 

?n«r’ ^ n 

f3inf??i fwir i 

if HI wf*!f fr * 

na 5W«5in: i 

ft mw. Mill: i 

MUMiil qi: Min: irwi#wif?5 « 

^ g' ilwtq fqimiift»iTini: i 
^^*r: qw^iMT SrartluviTq'f;* n 


(1) The text reads which appears 

to be incorrect. 

(2) The text reads ^sr, which seems to be incorrect. 

(3) The second hemistich is wanting in the text. 
We have adopted the reading of 
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SIR ^ y 

<1 ^^ 

IsiifiTO^ I 

?J*i ^ »! wra:-« 

Y^yst ?if^H: ww^ fuftret Y^ii5% i 
Oi^raawymftfn TOyiiY OwfwtH:* i 
yinf«SRi ^ aw ^ i 

uftnswfa i 
Ilf yjnfaK fwa% i 
r»%firet^* fir mai* ^'^wi f^n y 


(1) The text reads fijft ^ftrm, which is not ac- 
carate. 

(2) The text reads which is incorrect. 

(3) The text has only which mars the metre. 

(4) is the readmg of th^ text, which 
is eyidently an error. 
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filing w>tf?iaT ^ s?i%n j 

ISlTt fwtl I 

lijit 1<3T WSIT « 

»j«rTHi5R^ iniHra* 51 «i«i^ I 

H^T 51 h'sih: ii 

iRntm ^iwrep^ Hfa i 

w tt^^!r«n: I 

#11?^ H'*SITHT 53fiTOl* WIT I 

qr tfwiT ft? m ii 


(1) The text reads which seems to be io- 
correct, 

(2) says WH. See Chap. II. Verse 161. 

(3) The text reads wftni, which is incorrect. 
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iRftwT HEU fwwm mroit I 

fwfvi ^ ifimm r 

^fqnsT i 

RIMTT Wft ftlRlflJ^ I 
?PI|^ itMMITOf^MTn R 

Ml a I 

^(mn g^ft wfii f%f^3i«f m • 

tjmitiM mm i 

HU MigNTHli ’ItNM S 

5ZifM ftwHiir I 

5 I 

H?W5ro M%lr: i 
^nreniH H^ratrw: i 

hW vmm\^ W«6 jh( r 


(1) ttjB qiz^ 9fim. 
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ara«w ^ * 

Ht g ' 

^W ’**3^ " 

f fn ^W3^: » 

fqws I 

MirUtmHTlt ^ ?iw* » 

^Hlt f i ^ » 

TfH qlYT^fS*. » 

Tfa “ 

(1) *'®*'*® MWTft. 

(2) K«W1»« 

(3) TU t«xt reads nr«iw«'» ^ eTO^IZWa:, 

^bich eewaB to be incorrect. 

(4,) Tbe text reeda nfi l4«EWW. ***• • 

aMtra- 
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f fir B 

aT^?^!ftr YHM^ireiOTl I 

Tf?T I 

g 5«r* a fw%g i 

(^)*nw33: B 

a «w ?Mi‘ a • 

w ^fif arahi mburt: i 

*n^wW^: i 

ifH Mi^sRigz: B 

^fMUT Bjfiw?w a WftftT I 

^ufterg iig gt b 

TfW BIMYT3J: B 


(1) The text reads i|eiTi which is incorrect. 
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mi Hurmrei* «ni% n 

Efh «T9«T3z: I 

ffn 4^ i w w ^>s^<nii t HY f g iYfm» 
YHiwnriMrat mni1J«aTH: i 


wh: ^ h^whI h mqtfrt urn t 
wiapiff mn ^ u^betwh; i 

NIMfiWTfH mi WcaiT Ht ^ « 

YHMf mtd mn* iwzhErwi i 

Erera^^ I tnr^ ^g^u^wraii i 

?Nt HI*# mi m nnit^f m a 

g mrn^ him #ara: a 
u a aHiHM Wi ^ Hwmnm irff h: i 
^ firfHiaim Y% I 

mimm M finr^ wwWi HMimi • 
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mwA iw^ 

Ym wiiKn I 

Nn%% f^wiH I 

«ifN nW nw^ nin^wM I 

^t«nn^s%* «it!i I 

initfiwiT qv^rar ywt v51*»*n * 

NTVHINUPmf qpn V^NTTWN NlVl9?( • 
aiwpwffm iw^ i 

NT I 

famff s«fk NTt^ mm v m% i 

^NTTN anw niiiia^ ^^tw^nntnnh i 

(1) The text rwde whioh is huomot. 

<2) erfy [siNifil] is gnsUMtussllj iMsmet 
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wmir H hmihS i 

?r?T M <QTvr?r «Ri3n « 

firanT *nfY?f »im ipnai?: «^si g i 
gwi^st^n MTiHrar iisrra^ i 
sijwtenf*! 9 *ro9% i 

fWT^t: witff *reH9FJl « 

g4^ 52 H ^I^lWIfi^^f irar i 

gt i 

g^i^ 1^ Jimfsi ci^infMWn » 

tw^ IM vifwuarawrn i 

MiWifwr R<;icn^ RrnFsSW i 
rmm nftHMi’ tM^trrowt i 

mfn MW Mtwrf flWTWT I 

s?iw[rMs 4 Rrf^ MT9 « 



extracts from 

RASACHINTAMANI. 
OTHt: artn: i 

ftlir ft«w?jii » «< I 

«wr ti?i«t I «« I u 

«»»«»•« 

f fH vrai^: i 

ii?*it*r: ftrMW ^ i 

tRTfvi 5j?n!nW wii i 

»nira?ife?f mif ijtOTWFwrat;* i » 


(1) ^ifis-ilwinn «i>i:ft«T is the oomct readiog as 
stated in the margin of the text. 

(2) wn "afir mw: «t»niT »raaiafKr: « the correct 
reading as stated in the margin of the text. 
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fiprenra w?»n iif*l iiwri ii ii 

«ar?i5wwn?rf^OT?rttrfii «• i 
IW® Hff Hcrf fiwf II 

«f?i ^:^?s98nnw i 

?nwT w?i?Rf I 

HMW wl^ 18^1 

H fl ift lfq ?! Y«i an^ ^ i 8« i 

tn^ »W fF*i^ Twgw I » 
j^aHj5 t W HT to NT?* I K *^ » 

am ft mi fa imifai iN wwar i 
if fHHK ITf^mfqif n*t I 
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?nY n^YiTwi i i 
ffir 


tJiWTrea TiTi nin nurf i 

nm ii 

%! fliJiati 5 *m* 

3»RW Tifwiifii ^ I 

^ mfr irt«^ an^T I m I 

ffn fiiNfWiw)an « 

anwmrtut^n:: 

wsi 98ni 5 ?sr I 

inmiW (•£.!! 

5M»t g^; ml wsnu I 

ml m^wnnTO^ I 

- ..^ - ^.- - > ^ 

wi mfiimfit I 
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s)«3ri«qflTf%TH iin?f hce? qmod ii » 

gjKRWR^umsr M 

^«W5i «r%»r ^ i 

qg i ^ ipg|%gTTfu i ««. « 

arearr iinanRiiit ^ ^ h; » h 
ani^ ?m sjentai i 

ITRin’i H II S'Q « 

gsf^ wjp^ 5 ?gti; iwnaiTff ^ <t 3*1: i 

^ 35IW^ HaiT rf airo^?! 3’^* * ■ 

H«5f ffU Y aii i gaq sfni^i# uHsw: » '© 2 - « 

«fH aSTkHeaUTH5i « 


Hindu Chefnistry-65 



€xiraci$ froi 

RASAKALPA. 
iNi: I 

1M »IWT ?W! I 

ftra5l' TWiitrf I ( i 


’wNit w’ I 

ma* ^ »n«8w w I «• » 


(1) The text reads erCffii, which is giammatically 
incorrect. 

(2) The reading in the text is fhvrc^i which is 
incorrect. 

(3) The text reads which is incorrect. 

(4) The text reads f which is not correct. 
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^ ^ I I 

gg^w ; I 


^rar^m tgf wftiin: 1 1 1 

qa^t l^n^i fg'BiqgW*! I 

gmngK ^ gq i sfe^ ultgami » 
irmw trw^fwi;® i 

3^ nqwl 3qi^g# waStsgfgwi I 

(wvt’i^t:) 


(1) The text reads which is grammatically 

incorrect. 

(2) «1Wt»t is the reading of the text, which 
seems to be incorrect. 

(3) The text reads tVT^WfKfimT, which is pal- 
pably an error. 
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i 

Hswraf zf ^ ^ wi Mf I 

(^) 

awraf i 

Hsikra^ftfetr: ii 

(wwHi:) 


^ aw»’ ?nigfg^ ii 
arraaFfvrana WT?t a?t^. « 

TEH Him fijTH tm tp&i %^Tram^ » 

Hf UHfTTi Ttlnfl hhIW fnftH nmf fl 
HH’H# g acrai ^ -ilTHHiNfTiaur ii 
aHrwt ftfara: hIek ^Imrf » 

(1) The text reads which seems to be 

incorrect. 

(2) 18 the reading . of the text, which 
is incorrect. 

(3) The text reads iW:i which is in 

correct as it is mentioned neuter in the next line. 
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iwtw « 


T?8h I 


T^T5 » 

sM H?E% «IK^ I 
?fw hu?bh: i 


(1) The text reads which is an error of 

the scribe. 

(2) The text reads which is incorreci. 

(3) The text reads which seems to he 

incorrect. 

(4) Kfir:i as giren in the text, is grammaticallj 
incorrect. 
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ft# I 

^ ?tn ftftfirwi I 

Vft ’CHNIW 

T*niftH!wnT: 1 

'sft #HT*fqWts#9iTrtsf?f!p*wr: 1 
lUKifiiN: #iiifra*Rwrm: 1 

Tft 4ft5UT*i^ 

THifwnSf *im fir^#Nn«: h 

?w*iHrwn*n^ nwht i i « 


w## wwt?i »mn* I 
3i3H9N««?iai«ir*qir%# 1 


(1) The text reads fueim^ which is not correct. 

(2) The text reads <i, which appears to be an error. 

(3) The text reads KWfiwn^WT, which is incorrect. 

(4) The text reads v# , which is senseless. 
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Esnjwrat' qwwrt f»fftrtWT: i 

Nnwr ?rw n 

^nnl: I h 

9W»!l?I5«IT HWret tI?!fN WEJ( I 

hrrI^Ih: ?j^T EWRYt I 

IRT ^ g qftTf a i iH^qn i wq i qtf^n » 

Yqqf ' 

qilit iw ^ ^ftiqnn I 


(1) ntiW’V' is the readiog of the text, which 

appears to be incorrect. 

(2) The text snw^<rt is evidently incoireci. 

(3) is the reading of the text, 
which has no meaning at all 

(4) The text reads whioh is ‘grammatically 

incorrect. 

(5) ^«tf49fTet is the reading of the text, which 
seems to be incorrect. 
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wan asit* watwreowafu i 

II 

mftsn^ mwHhriTT i 

n fsrmif I 

?i?i WWT %fnwft*nftr?m i 

war n^i^fewi: uwn( wrarat siVsi^wi: » 
wt«jt*nfia*ii* iwTwfl^*rerre?nf»iw: « 

TO tmarel^ ws* if ii 
TOHW ff nwf ^ afa I 

SI wmaiaw *nw^w » 

xfh Hsinflfiit ^^®iT uTfln w: i 

^ s! n 

(1) 9?9T «n^ tis the reading of the text, 
which is incorrect, 

(2) The text reads 

(3) The text has sTlruti which is grainmaticallj 
incorrect, 

(4) The text reads which is not correct. 
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TOrt ^ 5TW • 

Hai^^5fflQifl»iirn3RK: HHIH:* 11 


extracts from 

RASARAJALAKSHMI. 

NJ 

^fftrm snuiJR^i^w; 

(1) €<mr ^ini is the reading of the text, which is 
not oorrect. 



80 


HINDU CHBMISraY 


c 

Ntui UTS ununu^S’ «ti 

urafs 5feTOu^*«i#atuM: 
inwHuTuHTu: ifiifu«i^TN; i 
ftw fu ?)i*n: 

ftrf^N^TWW^uw: urratwi: i ^ i 

©S.. >* 



fHi T mq u wn sw T u : uhh: a 

VS^ tiww?r 

^suiuStW HUT^amn i 
^rrfw* UT^UNNUTUif 



mm: hitth: i 


OTut fmifwumtw « t ?• a 

6 

fiilta: uwnK't' 
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«irw: i* 


* FoU. 1 — 43 . Linn. 10 . BasardjalakBhinfB, de 
medioamentis mettalloram et fossilinm ope confioiendis 
liber, a Bimee'vara (bbatta), Vishoue filio, compoeitns. 
looipit: fwtfWswTftwwfNUHW 

iqqidl etc. n t I ( 1 . sphnrad 

Basimbhodhi-gabhfragarbhdt i B'ri'VishondeTi (o dev() 
labhate prajatndt ari VishnuTaieid Baearajalakshinlm 
I 2 1 Drishtyemam Basasdg^ram.S'iyakiitam s'rf-Karka- 
ohandes'yarftantrain, Sdtamahodadhim, Baaaeadhdm- 
bbodbim, Bbaydnfmatam, y 7 ddi[m], Bns'iuiaslitram, 
Is'abridayam, Syaobobbandas'aktydgainam, •'ri-Ddmoda* 
ra>ydsiideya>Bbag^yad-Goyioda-Ndg 4 rjniidn | 3 || wi?- 

I « I 

bjytwt: i 

« t H 

flWW (tntttiakam) artd I 

(o yaikrintakam) ^ I<l 

ilt«^ ) 

wwrtlwr. i • i 

Anfireobt’a **Catalogas,” p. 321, No^ 761. 
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Colophon at the end of the Rasar^alakshmi — 





€xqa(f$ froB 

RASANAKSHATRAMALIKA 



9«7n: i 

C 


^giq:it ^ qtq njq n q i 

q[?nwi lh fqa ni«W TH I 

qn^qiinltqrftqimqt 

qql qql q f^ qi q n fi q BWW ( I H 
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YHiM^Tsin n 8 

^9Pr«nft«»4: in^ w^atfamzm #?^8 h 

Hfim: H«rar i 

YH: HJT^JTN^rfHt I 8 

"Kfil <81^91^^^ to: 8* 

Vi jn«rftiijiTOfiT8i^i fiWiT nm i 

wm » |g| » t W f < i TO^njawifwan « i 

ffii TO^ i ^ ^ w i fi r^wi «inm a wfin 

<rTfti»r it^ t 

* The mentioned in the t«^etn- 

mf^WI ia quite distinct from that, which is stated in 
the ^%q{NsiHl fil. Neither has it any analogy with, 
what is described in the w«€fm> 



extracts from 

RASARATNAKAR 

#rtfT: i 

«»nrwT«ft ftpiTuHr «1i< wci \ 

?i5# Jimz ?!^ i 

iffti: ftri: fa # >w ?ni i 

HWH «W qf^«« » 

film »!lfig HF*WTfir ^ ^wf^i 


(1) is th# reading in the Sanskrit college 




HINDU CHEMISTRY 


U 


»n?n5fw: ^ i 

^*1 ?niT% ^ Nm YHnm i' 

?n^ iretSt ^ ?ran^?ijft wm w(: i 
«T*w?T^ «wraT I 
HYwt^rfvirak irarltfiirailswsiT i 

HWTtq^ I 

YH^fein snu jrawtn^: \ 

nfhiT inM ^iTH^tT ^ watfen i 
^raig«nfi?rsn ?i^ ?i?t i 

vm firaTT^ q i ^a iTt ?n*J i 

wsw ^*a n 

^rara: i 
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WRfWfW I 

^(1^ gw gwT u^g II 

^ 5«^a trarfe^H: hw hwi i 

I 


Extracts from 

DHATURATNAMALA. 

^angrgiirraiTOT: 


irnw:— 

H^W wTm sitw nl^nWWTWim^ I 

mg^ ^ w w Tir tqwfiwiil i t » 

nii ft^ iY W i g ^ wnffH fanmn i 
w gw u gm w 9T t Mwft «i?if I R t 
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irar an»f sW n^ra# i 
^ nrenr fira? ii ^ i 

fWnl Umi ^ II 8 H 

fhmiR’if I 

fW vi «ni^iy siiiN t 

Jut mt H 58 : quiTi ^wqjnftr 11 n 1 
f*iqWf^f^?iqiif»i: i«rqf^ 1 

^If ?WT 5»§*! 11 < « 

nwjTOfqlxw fqffqijif ^ i 

Snsrax Sq^W nr^cq^lfq II ■« M 

f^Q yr q r gi »i^ a q ua^^q i ^ i qqi i^^ * ^ » 
qnnfH :— 

qWt 5 qiqRT«ra’ qgfq wf flq i n i qm ^ 1 

q««nqn ^ hh) wqiqB fut 11 t'S^ « 


Hindu Chemistry-66 
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«8 

ftRWW ft rit: i 

^nprurar wm Jhrt RRORf n frmn ^ i » 

ffn vfm^ftiniciifvnnit 

wgnnn^rat wn^s^ iw: i 

The following is taken from Aafrecht*s 
“Catalogus* — No. 760. 

Incipit :— 

Rn^Rftl ’WHMt "R ftRtWRI RtftWW 

« X B «n5«ir «ira*ffi ^tmt: i 

m Ml ^xa 

NUT misf NT»1 N»f NSTO^ I wf 

litT# UNT# Ni^ fsrar II ? 1 HTf^ »Nrai 

mi ^ WR)«rf I RVfrgjwT^Ni 

WT3[ I « I ^ Ru i N ^ u Nm- 

qm 5 I ut NT^ ^^: ^- 

uanftr nti^ b ji n faf^’fvJteTBRifiT: 
vra WNij «i« nm 

I \ I >M{ tiT^ isw* ^ 
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I 5mR%*r mYiratTOjf %tr^ 

I'ftii *nd ftfaiftrur %i9^?reref%if i 
^ n«rgl iro leira^ m c » 

In fine libelli disticha haec legnntur : 

^ Hi [?(r] sTTJTRt Rasasiddhdntasdgar^t I 
^*it Ysmrai ^ mm « i h 

HY^wt wiJWT ^ ?iyt: i 

nr»n?iT Higffrt ?rm Hr frnra I n ^ i 

J4tyd Garjarakhandas cba, Devadatto 

hi dharmavit | 

Harer nfim&bhidhlinasya fMXHMf: 11 

?N mm Yjrei « « « 

Tft H^itrawl^swrai^ HTgY?r»iT?n u 



€xiraci$ froM 

RASAPRADIPA. 

A — MS. from Alahabad. 
B — MS. from Benares. 

*waR: ii 

^firan I 

«Et«rw ^ n 

'f ITTt ^ I 

ito: ¥tii i 


(1) A reads vvrf^, B. reads ^fawi. 

(2) B reads which is not oorret. 

<3) B reads which is not correct. 

(4) i{^' fifqf) is the reading in B. 
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ir^rvuii mm' ^arw^TOiii 
ftwNwt I 

f^* iwPir f% I 

SHyut fR«ir^ wwn ^ Vrtr OTt I 

ftfiifMrM® ym: » 

qi '^ l fwilITTM:* I 

Rwf urn: fipTOiwni* « 


(1) B reads 

(2) A reads Pnfi. 

(3) A reads ^;ffi«. 

(4) A reads B reads 

(5) B reads wbioh is inoorreet. 

(6) B reads which is inooriMt. 

(7) fipraT** an incorrect variant in B. 
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(1) wi;. 

* The following is taken fifom of Tri- 

mallsbhat^ printed in Bombay in the S'aka year 1810. 

ftwir ^jwr «r«Tfw dw i 

g e O gm ii H i <• i 
<!i5aeref ’roiitfkerwl 

Piwni I 

wiw wf 

ftv’ t«t«rer I H 

<*m^w Piww 

I 

»rt« 

^<5 tg?a Y?’ vjwm I I 

asewj^dfinn; wtw 

flY’ IIY«Tfl«W[l»ni 

ini wnptW qPszw f«n i i 
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^ fqjf nw ^ ^ xnj^ f%7T; I 

^ wirawRH— 

HITTd^W ^ifu UEtinif I 

?t qfq^ 

’l«qt fq!;vmirq«T^4f ^ i 

qi^mn^ q^W ^ 
qf»’ Bqqjiw iJhraWhi u <« I 
If'it ftqtnnsRiqi- 
iRsqnn^* q<2vi?i i 

qr^'qqw qqrqwqftwt 
nr: ?f q Nk: MU I 

t«Mi»w«n qqait qt q^- 
rft%q iwmqqinn: v 

fqrerqifttvft ^qrararsqriaiTOl- 
sf’iiqwqftqnwiqqqsprii^Wqq: i 

wqtq??iqi<t wfn: « ^qqqt: i ^^ « 

tfh qt'Sqq^: ' 

(2) B reads qrmf <q. 


(1; B reads ^nn- 
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f«i9^%9i* ft»n i 

®tn?n>fTOj — 

sn^mW ’WRifwrn « 

faf l* 4q i fi|g | Hqw NT^ B 


(1) B reals 

(2) B reads fa'^|%e. 



extracts froiii 

DHATUKRIYA or 
DHATUMANJARI. 

'ngfarar • 

>!n: I 

n 

>• 

^ i|fT i 

^ i \ i 

Htw. wma: (?)* i 
H fk fawia: n r t 

* The Ulwar MS. (A) reads m^farer. a part of the 
Radraydmala ; bat the Benares MS. (B) reads tnge iO. 
« part of the same. The two MSB. are exactly the 
same in subject matter, differing only in name. 

(1) A reads eenhrc, whid» is grammatically in- 
ooneot. 

(2) A reads imm which is grossly inoorreot. 

(3) The sense here is not dear. 
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nwit i 

^tmwr i ^ i 

^^WH* • * * 

^ ^ fUT mvn{ II n » 

g wii *n»n flintffan i wi i 
*nnni n ^ h 
^w?ifiiraT: i 

t*! QT^et fiiWT: h « i 


(1) A reads wbicb seems to be incorrect. 

(2) A has wbicb appears to be incorrect. 

(8) W\Vi\ ^n^f%6T:f a variant in A| which is not 

correct. 

(4) A reads erroneously 

(5) A reads which is grammatically in- 

correct. 
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^fii^ g ijiSNn i 

ftRrg?Ri%si ici 

g^«t5^Wgwi* «i«iiW n i 

w* t ^ ?rin^^ftr^ u a o 

x5 

^ tai aa# ^nanfig i 

frr^T^* M® ti 


( ) ) HTij a variant in A, which treats the 

word in the neuter as well as in the feminine 
genders. 

(2) A reads f^verT» which is not correct. 

(3) ^Tg^lwWtftifr, an incorrect variant in A. 

(4) A reads which is grammatically incorrect. 

(5) A reads which is incorrect. 

(6) is the incorrect reading in A. 

(7) A and B read which is grammatically in- 
correct. 

(8) vi^lTT is the reading in A and B, which is not 
coriect. 

(9) is the incorrect reading in A and B. 

7 



98 HINDU CHEMISTRY 

UNm I 

T5 ^ MTg stT»l l ft H r<W P ll l I 

u?t i 

Y51TO9* ^5NtT II II 

**^*iT Mig:' ^T i 

WgaiTRT ff ^ wm I t« II 

faMT NtwT niararwni 

m^rawsraWfit* *fifhng: iraw i ) i \9 i 


(1) A and B read ff jt 

(2) is the correct reading, smi^m is 
grammatically incorrect. 

(3) A and B have TTiAllflT^41:» which mars the 
metre. 

(4) A reads which is not correct. 

(^) ^T!i: is used here in the feminine gender both 
by A and E 

(6) Vide verse 20. 
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’wi* iraitTmT HtWT i 

WHT M15^ WRT I ( «L I 
’BW HtWT I 

^s| ^ viif « a 
^3*n ftRH man* ifw^nirt: i 
w mqwm^arn n t'9 R 
fiJ^ Jiam nt^nn* ymh iif? i 

«rH5W: w RW' RSl^ n srfauift ^ I tc I 


(1) Both A and B read which is grammati- 

cally incorrect. 

(2) is the reading in A and B, which mars 
the metre. 

(3) A and B reads 

(4; A reads in^T, which is incorrect. 

(5) A and B read ifT^y which is incorrect. 

(6) A reads ww4t* B reads Both the read- 

ings seem to be incorrect. 
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wiffw M oft I 

^’511 umir ErniwfH wm* i !«. ii 
iCTTCMt f^am: iim:® Eira^ i 
irw9iroai^5lit airaJI i « 

aijiMiPniriirtT UTEtT tnwfHi^^TWtJwn i 
«iTT^ ^TY^r ate^ aar i » 
fan^T apn^fwT wai® i 


(1) wft Xlfim:, a variant in A. iT^fil 

an incorrect variant in B, 

(2) A and B read ktk, 'which is grammatically 
incorrect. 

(3) A reads B reads Both 

seem to be incorrect. (Vide verse 14.) 

(4) B reads which is unintelligible. 

(5) A reads irnr. 

(6) Both A and B read which destroys the 
metre. 
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WflT wm I 

im»tw4 [ *i^S i i 

ijigttm ^ vf 9ig; i 

nrriRftrfwff ^si h 

wawTO wiTm:® : (?) > 

?nf^ u » 

«n?^ w^fN ftifw • 

^«iT ^Tar?f » 


(1) A and B want w, tLus rendering the foot 
incomplete. 

(2) A and B read ft, which is not correct. 

(3) is the variant in A and B. 

(4) A and B read fwrWJf which is grammatically 
incorrect. 

(6) A has an incomplete foot B also has 

(6) Areads^ri^fC^W. B reads 
-of them seem to be incorrect. 

(7) B reads 
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^hajw^ TOEff^ I I 

Migttm fir i 

EinpJ h^t: EniSEni^fiEn® ii i 

^ar w I 

V> 

ftw<lMfif«m Mig: ^ i 

^wfiraErt ?Nt «m war ii ; o i 


(1) A reads ^iTFSf. Breads Both are 

unintelligible. 

(2) Both A and B read efeiT, whioh mars the metre. 

(3) ei? ^ tn^piUin;, a variant in A and B, which 
is grammatioall 7 incorrect. 

(4) A and B read only which is incorrect. 

(5) Both A and B read vw:* which seems to 
he incorrect. 

(6) B reads mm* !hrt. 
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^r»W WTT’W* HEfT II I 

UTIpi ?[T^ ?hz*f SJR'rf ?raT I 

»itU5f %llif Jif;* n R 

aiifiw^: ^31^ ^51 Rirrf urn i 

'suHig^ fiRin ii ii 

<3^ I 

^ fUi^fir NigwHifH I 

f%® ?t«IT HT^nraiY^ II « 

Ym(?)*««nT ^ aftnar a«n i 

wTY’Jnf^ ^ ug otw Hg. nar ^unt i ^ H « 


(1) is the incorrect reading in A and B. 

(2) A reads 511 :, which is senseless. 

(3) an incorrect variant in A and B. 

(4) Both A and B want this word, which may be 
snpposed to be or here. 

(5) fill ^nsraiffl % a variant in A. 


Hindu Chcmistry-67 
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iwf I 

TJiS^Wl^^lT f% I 

I 

^ iRi^n *rw I 

^91 f^n^miS’ir arT^^?^ i n 

«i«r% wgnmifST i 

'^9^1?? w^i «rnrai i ■ 

iwiwnf^ TOirg ^?rt fiit i 

I « 

^(«) np ^ !w ^ I 

til^* ftwn i i 44 4^ sifq^^ni I «• I 
4^49ni ^nrf 44 f li’ f%»wi^i4»i* I 
^44IR^ W ’#4Td4llW I 8( I 


(1) Both A and B read which has no sense. 

(2) A reads eA. 

(3) #iT is generally used 

(4) fvire^d is the oorreot term. 
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vwfst ftfwirorft* >5® B 8^ • 

YSTTf <9 HdT ^ I 

9nfq^8r* mY9f ?wt i 89 « 
9rH»HT 9^ ?hrt W 9f%9(TT9l 9 I 
wfim ^9' ^ <H9at 9 qy9l l I 88 I 

9t?i^ firro 9Tnsn8i9n i 

i9H^ 9r ^ ^ 9TgH^99nY9R[ II 8H I 


(1) The first term in the previone verse is only • 

Bnt here it is Hence there is no repetition. 

(2) veiftftPwi^Wimn.en incorrect variant in A. 
and B. 

(3) is the reading in A and B, 
which has no dear sense. 

(4) A and B read vnOfneiV, which is inooiraot. 

(6) A reads sfMw 8^1, which leaves out we. 
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nmf»T T«i?T>)T«nf^ «fin nv^ii 

m«f «ii«rea *if *ni i 

n w»i* m?nim r «« i 

ftrt wRiTRT gin ^ n ^* i n I 

f»nro* ^ I «c H 

WWW wwraw® wwra^ wr ww w i 
wnrf*i wwwT^ wwrrfw Nftwfw w ii8«.r 

WTWSf W WRT qRIWrWR( I 

W«iwmi q^w Rhzw' R^qf WW t RL<» H 


(1) A has IRH^^ B has KlTTWTfn Both 
the readings are grammaticallj incorrect. 

(2) ^ is dropped in A and B. 

(3) The sense of seems to be 

A reads ^irvi'f which is incorrect. 

(4) A reads f eir^. 

(5) A and B read 
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HhraH h k? » 

fttft^* I 

wisnsuf qnli* qni siw?^ u h,^ i 

we^mnK ^ ^araiW « 

^ Yftf? I n.^ I 


(1) the reading in A and B, ia not gram- 
matically oorreot. 

(2) is the reading in A and B ; which is in- 
correct. 

(3) Both A and B read which 

is grammatically incorrect. 

(4) an incorrect variant in A 
and B. 

(5) A reads f€%l. B reads 9 % r€^« Both 
are incorrect. 

( 6 ) Both A and B read Temift which is sens^ 
less here. 
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UHifir ag^iTHTf^ ms* 

nhrai* MT^Hip n nn^ fhraf i 

^ ^ Twl^ * 

^ MTq w^* iqn f Et »i i 

ire»I II 

ftsTff srRTTf'ff?TH*ir*l I 

smr ^ ftfRi II II 

<winf^ I 

ifTWHifn 

^ ^ ^;;Sni^fEMTT^ i 

(1) an incorrect variant in A 
and B. 

(2) A and B read AiRir. 

(3) B bas only Ad which is incomplete. 

(4) A reads 9 v ^*viqiK 

(5) A and B read which is incorrect. 

( 6 ) A has law mm. B has 
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^n%?i m • » 

MM 

^ftwTwrfii WJ^T I 

srraf^' n r 

stTHifsi ^«^5r snni^ mf*i ^ i 

«n9^ fiPH# w»i mm 

fq^^ ^q qil^qi Wfii qqj^snqj^ I 

qi5?f ^jSm qq wrw q1^^ qin i^s i 
qfW^’qtiN qtTq?^ ?tq* qrt^qr»[ I 
qfiqBql mtnqf ^q to* itsqqnfssm® « \% i 


(1) A reads 

(2) is the variant in A. is the 

variant in B, Both the readings seem to be incorrect. 

(3) erTnif*! ^ ^ incomplete variant in A 

and B. 

(4) A has en^tiTf . B has ^, 

(5) A and B read erroneously ^fs%\ 
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i 

^MlfUMTsf fhf ^ wdMam II N 

nmfii® ?BTwiTOTfsi *in^ran€ iratsit7( i 
^5^ wapiR I n 
^ qR^‘ f^aai* fasf^ ' 
siroat 5ITH aiTsiTftinRt ii f c n 
»nai^ ainuig^ sn?l^ i 

H ipi aRtar^nfasras:* ftr«5T 8 it 9^ wain i ii 

nJ ^ 


(1) A reads B reads 9!T^iii^. Both the 

readings are incorrect. 

( 2 ) A reads which has no clear sense. 

(3) And B read q^rw, which is incorrect. 

(4) IS the reading in A and which is 
incorrect. 

(5) B reads which is not correct. 

(6) ia the reading in A and B, which 
is not correct. 
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fiirai: i 

^*iw TO ia«r ii'8«i 

wra^ gj5w TO*^^ I 

TOn froi ?n® fV » «? « 

airaJf i 

YTSllfi 9IW I H 

^ut5t f?{w firalit WTO* M*ni i 

fwW gTO^^I ^TOT’R TOt ftrf^:® ii 'Sij m 


(1) A reads B reads Both are in- 

correct. 

(2) A and B read 

(3) HT is not found in A and B. 

(4) A and B read ^€lT€uWf, which is incomplete. 

(5) a variant in A. ^niinrarnrfir;» 
a variant in B. Both the readings seem to be in- 
correct. 

(6) A and B read 
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ftRit «^sfir fRwilRnlt •««» 
iwntRr tnip^ ’im Ri^ftr: i 
sfWRnfewiT*® arpJ fWilRmf ii«!(ii 
Rfftrm ^ i 

^*f firtfPtmanr ?iri?ranwT® *t fRra5^ ii >0^ « 
'^qwTrt^ ^T *nm i 
?re»i siwn^ iwfw Rwi w*ig^prfq® «®'sii 


(1) A reads B reads ?ai^f^?f:. 

(2) A and B read which is un- 

intelligible. 

(3) A and B read which is not grammati- 

cally correct. 

(4) A and B read % which is incorrect. 

(5) A reads wiwnJJ. B reads Both 

the readings are incorrect. 

(6) Both A and B read 9WTf>f % which is in- 
correct 
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li >QC ti 

firar %jS^ f«IHT "tw I 

II - 4 II 

I??ITf*I HT^WT^ ^feflTfsi IICo| 

gwt w%*r h:® grrail h^ i 

sipfr? ^Hi?fnr hih9?x " " 

ftrai ^nrt iihI) ^ i 

Hfil^ ^ H>I3^ H?T « fi 


(1) The 78th and 79fch slokas are not found in A. 

(2) a variant in A and B, which 
has no sense. 

(3) 9f an incorrect variant in A and B. 

(4) A reads which is incorrect. 

(5) B reads 
8 
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JUfm ^ tiwrT»n»j* ic^i 

suW* ^ wi imwi UYH I 
qri»»^iifl i gf<i ‘ I c8 I 

» C5l B 

WW qtiftl fi l WP^ nc^l 

^ ^ I 

iS?rat?9 ar^raf^ ’^t^rewrawnsn^ b tr« i 

Wt ^ a jvi i qi ii Jirc^ mT% ^ B ct: B 

(1) A reads S^HTit, 

(2) K fiWT •fliTT^, an incorrect rariant in A 
and B. 

(3) Generally used as «it«f. 

(4) A reads ^fir:, which is incorreot 

(5) A and B read liwm, which incorrect. 

(6) A repetition of the name# 
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»wsn*nf«i ^niNSRifi « 

«mnfn ^qni?!Tl5» ^ i 
ftwRiTM^ 9nu?i uiY^ fiRar « «■“ » 

^ ^Rfupr mft Niftaf ^rfiwwiaii i 
idfiinw* mi » «.t i 

Hawn® anpilip Mtfwf f*j^ m* I 

|\h* f^ifa 4^wnraainf 
Tfiroawf : iStwanwar^H hht i 
nwwTwfH YaaiW W5IT itRi 


(1) A reads s5> N'Ji which is incorrect. 

(2) B reads gfiw^, which is not correct. 

(3) Breads»i«pj, which is incorrect, 

(4) B reads w, which is not correct 

(5) ^ m iooorreot variant in A 

and B. 

(6) A and B read 8 


wliioh is incorrect* 
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UNTSWH I 

^re^IhlT fs5^I^ K 4.8 « 
^ ^'* ^ fWiJWl I 

^in4«in% iratsi^ i ch , i 
mwaiij H^ura^ I 
itirftriNnTi'iHiiHai « <•< i 
flrtf:* ^ ^ wwi ?w i 
1[»lntwi airoif^ ^ fwtm: 1 i 
uf* ^ ^ i 

^ ^t^rlNHNf wn I «.c I 


(1) A reftda B reads ftfH e^. 

(2) A reads 4K8. 

(3) A and B read vrtd. 

(4) A has fe|»i« n(e. B has Both are in- 

correct. 

(5) ^rfsiw<nvA is an incomplete Tariant in A and B. 

(6) A has ifif^ntvf :• Bhas^«^:. 

(7) B reads orroneoQsly fe^ewmnei. 
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# tL I 

uft?j IHY^ »2Vl I 

wif*!* a^HTinfsr »? * » i 

^niHT \ 

B»5init UHlinTt i » 

^BfliwrfH^t Ihn qrqrfrfqijjq^ I 
qwretHfir. qB»m°H^WT I I 

^in HTO fir^ HRY^qr i 
B^fBT g HI qtBi* ^Bqi4ifimTT?T 1 i 


(1) Both A and B read i*< which destroys both 
grammar and metre, 

(2) A and B read ^ew, which is grammatically in- 
correct. 

(3) A reads itimfvvviqiA. B reads wrmf^itTlKY 

(4) B has only 4I«T. 

(5) A and B read 

(6) e^var infNli «W inoomplete Tariant in A. 
U^hn. an inoorreot and inoomplete variant in B. 
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TOs’ iratai^* i 

TOT h: ftw^ qi^ It o«» 

5iT«ftiTj fw^i g grog i 

»nftHt«nnn? »i«njqqqw^tt t»^i 
T^qrwiqnf ^ gfeqf twt i 

qmifq qMgmqs qr^nfq wsnifq V«t*^ii 
fa^q ? ^ q firfefq^ gfroig i 
^ iSt^M q^ql IWT I ?*« » 
qr^rf?? qiJ^qq ftq^ fqqroqg « 

TTHTfq firf r g fu^ qi TOTfq fMqqif*! q 

I t*c 


(1) A and B read iniit Wffmj ulir, which is an in- 
correct variant. 

(2) a variant in A, which seems to- 
be incorrect. 

(3) A reads which is incorrect. 

(4) HWVirTfir % a variant in A and B, whiidi is^ 
gramihatically incoitect. 
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w** ^ gftzTtn9 n*€.i 

^ Miif ^ ^ I 

WWT ViA qhi WH H^Rf «H « ??• « 

limfn HigHTHlfH I 

VTc^ tnmi9 qf4r f%fM: irai«<f «?u« 
qTM a ^w « 

swt fWhi fitMPira w»r55^ • 

^mfii ^ HTHifn «ihtOi qcwmt* init 


(1) m W5*. » variant' in A- *i »^aav, a variant 
in B. Both are inoorreot. 

(2) B reads 

(3) B roads , which is not correct. 

(4) A reads 

(5) A and B read atawt, which is grammatioally 
incorrect. 


Hindu Chcniisiry-h8 
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^ mim wnnPi ^ i 

^4 «q iq«l>qbSy n u? < 
urf^fir ^ ^** inira?^ i 

?i«rR[ ^*Rrt ^ itt >> 

^ ^ irai# ’trl^ fr i 

5««i Breir^ g h » 

g^fWrf^ fN «nu?^ toh ^ i 

?^si fw vi ^eng f%® iiu<< 

u^ T « t »g^iAyi snuff I 

?w TOrt fig w fr II u«i 


(1) A reads ititir. B reads q^fq. Both the readings 
are incorrect. 

(2) qifiiiErffq q % an incorrect variant in A 
and B. 

(3) A and B read qnrcni which is inoorreot. 

(4) A reads wnfitwtii, which is incorreot. 

(5) B reads f%, which is inoorreot. 
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HM tmiMi iWT ^ I U'^ » 

^ fk^ri^ ?hrt «it35^ I 

iraNf frre»{ fiiraS *iV ii u«- ® 

HW 9rin 55^ I 

n^HT^* ^TngqftferfH;* n • 

Hm: wp ^ w?f «wrat • 

«ff7f ?Nr uiNr *raT « 

xn^arari i 

vj 

€t2R^ SPRlcrt I 

?ra t *n!iM «Hh:‘ ^'«rai » 


(1) A has 2 raj» w:. Bhas^uSlTO;. Both are in- 
correct. 

(2) A and B read nettri, which is incorrect. 

(3) <» ^ ®- 

(4) A and B read erroneonslf wnif. 

(5) 4(rnr|, » reading in A and B, is not oorreot 

(6) rn^wSWfe “ the correct form. 
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«iit Birait ^fii: ■ i 

*i«iT niqmStJN* «fw?i ht^ ^ i 

MWW8W I 

*1^ «fW BnmSHT HIWT I 

iw?rt nr^ 4^. ^ g 

I 

^ %fN Wiqiwd ^ f% I 

«q^<i Ht ^imr i (M ■> 


(1) A and B read et wm , u >>ot 

oorreet. 

(2) nt ei an inoorteot variant in A and B. 

(3) A and B read i^. This foot is inoomplete. 

(4) A reads wd 2 eiir^t. B reads ani 8 sn^tnre:. 
Both are inoorreot. 

(5) is an inoorreot variant in A and B. 
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W5M ^ im I I 

?w ftiwT I 

vm \ utyI^ "w n 

^ ^ ^ ^l^ll w V sf I 

«®7n fr i 

sf fwfN ^ f?*En fr^ «wMnn^ « ?t* « 

?TOn^ qpBRit ^ ii^*«iil>if®E(«flH » 

t «ttt» 


(1) A asd B read «Nd^v, which is not correct 

(2) A and B read nvr^, which is inoorreot 

(3) A and B read t w. 

(4) A reads n*. 

(5) A and B read Pwu. 
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I 

»TWBf ^ «ipt ^fsnirai( I 
?wifa »n»it 

iw inerep^ *nft mi 

Birm fiinn I? ^«i 

i 

>9 

5n bW JTOT «rw q3% I 

WR^ ?ii(ift«r9r: b^^blb 

ftim ini ’irem qrtit ^ I 


(1) A and B read fttf , -which is senediess. 

(2) A and B have wni, which is incorrecii. 

(3) ITS# dwTfh%> a -variant in A and B, which is in> 
^xnnplete. 

(4) A and B read dvfsnr. 

(5) A and B read <r:, which is iacoRaet. 
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Mjw mn I 

ureraiwre ^ «$ Ht'® » 

«71|cn^«rf?r^ WfJ 

^H^rai ^ iwrt^HH I 

»► ^ 

a^w aiatamr ’®'n* sira^ « t ^£. « 

maan^wrari;* Hwcawi^ twt i 

at ^na* ^ 

*9 ^ ' 

ftfw: «Ta: ^rroatii^^kt n«t» 


(1) A and B read %p-« which is not aconrate. 

(2) Both A and B read «iitJl'>t^: which is no* 

correct 

(3) A and B add w after 

(4) A reads qnWlW OTWIf. B reads qWTW 


«r*TSlf:- 
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uw vM frnw: i 

^ «*ra^ ^1% ^ W «it«^* 

«^?n ^^4 iwiw?> I 

?lNt ^ Bt8M 

5hn% w* n^«Nrt“ i 

»n p TNT t IWnft ^ WN ^1^88 1 

uHwnft fqinp% I 

N> 

arresi ?ra* fr «wf«i nai ^ ^ i 
fi a ms iaq* an«h# aainfH i i 


(1) «i8 is the yariant in A. <«$) is the variant in B. 

(2) anani miH is the inomwot variant in A and & 

(3) A and B read % 

(4) Bimi at*wi % a reading in A and B. 

(5) eini sia^Nt*, a variant in A and B. 

(6) vnfa an inoorreot variant in A. 

(7) A and B read «q4iA, which is incorrect. 
ijS) A and B read fi). 

^9) A and B read f ’tniNr< which is incorrect. 
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wMaf ?nF% Shn% n f% a ts'® i 

^»lraiw ^ fwit HMT I 

mOi t* I I 
^Tgi q. « w«i( n?n?t‘ i 

fwTO^ f% nmii* f>i«^sfa v\ 

R (se. « 


(1) ^ W»»^: a reading in A. ^ 9»l<I: 

^^< 1 , a reading in B. 

(2) A and B read ^enn<nf«l. 

(3) A and B read «rin(T*{. 

(4) W ^l«il Wrtil Y, a variant in A and B, whidk 
4i genseleBs. 

(6) A and B read dWiif which is incorrect. 


(6) 

Do. 

Do. 

a«T^> 

Do. 

t?) 

Do. 

Do. 


Do. 

(8) 

Do. 

Do. 


Do. 

<9) 

Do. 

Da 

^ti 

Do. 
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?rRiT% farw%^ i 

^ TO ^ ^ II u« » 

ntiJiTfn finarrfsT ^f^ifar 

n t« I 

5«? g t^5 TOf ftrlt: rtot i 

RnRT g® p? Rifn: hIr ftr mh.^ k 

RUtt RTc^: RtR RtRRRfn^ I 
WTRt .fR^lt ^R R^Rl^® fiRRT II U? * 


(1) A reads 

(2) ^ a variant in A and B, which 

is incorrect, 

(3) A reads mzM 

(4) is the reading in A and B, which is in- 
correct. 

(5) A reads B reads 

(6) A and B read which is not correct. 

(7) Do. Do. Df. 

(8) Do. Do. Do. 
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mvtn fiRi i 

H«n%3r* iRra^sr ^pfRi w«i « ik« * 

I 

H^im whhm: « » 

«frafj '9r fHWT ftwi » 

H^^ipfeifnr nu<» 

iHiiTt^ ^rrwT fiiRn • 

I tH.® tt 


I 

q ’^aiy ifai j g n f tqig»n i e. 


(1) A and B read wbicb is not correct. 

(2) A and B read which is not correct. 

(3) A reads which is unintelligible. 

(4) A reads iitltfb. B reads 

9 
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HIW ^ H?*! 

^ 32 ^’ n i. 

Biww ll); M ?t « 

HfH ^333^ I 

^TiiW* tini^rR^w.* B I 

3Hini: 5^: H<iq3<i i 

3^ 1^ I tM 
vHth nw^ gwt*rar9^H fr » 

t« i 

BHftiifl HtiRi^w firqtit if3^ irfn i 

H^hjH ^ VH HI^KHl I \% B 


(1) A and 6 xtmi 

(2) «|ir4tBl ii the reeding in A and B, whidk in 
■not eoenmte. 

(3) A and B read f^nA «ri ^hidi ie ineolctwat. 

(4) A and B read initf ■irtiai’.wMah ia ndt orinaeA 

(5) AandBra>d>% wtiohiai n aaiane t . 
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ustri^ i h • 

^HYEf siraii I 

wtm* ^ a i 

^RrrgwJ wf%«ik5J ift* i 
viN vw^nt snanf^^ i tc • 
TO?ra*fii^ aftra?1fqm i 

sniR^ f^ ?;«i«ci%^TinRil i le. i 
TjT’sfenrw I 

n3 

^rft%si w?i Tw' Eft^tnSI i 

Mrait ^Ri% wfH I I 


(1) A and B read which ia not oorreot. 

(2) A and B read vtzt «nrtr 

(3) *IK;i a Tenant in A and B. 

(4) A and B have aratni4. 

(5) A and B hare R % which ia incorrect. 
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I 

^ HIT. fHvr: I 

1l5HHi^Wl5|sf IKUinl WHlISlSHU* H » 

fissaiii i 

HrdfiWWW HUH HVt I 11 

HHid «Rni ^ vi ^H^cnnr>i n r 

^QRUfRIRlf ?n^ I 

HHH Hirf HRBamt I I 

Tir HUNT i I 


(1) A and B read ^fVi which is incorrect. 

(2) Do, fir^. 

(3) Do. which appears to be incorrect. 

(4) Do. iftmr, which is senseless 

(5) n[^^wm ^^9 An incomplete variant in A and 
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gnn iiirqri i 

iTT^ MtuSJ i 

«Ti^ g g«i: ^ h 

5I%JIT%ST ^RTWTl I 

Tt® ^ ^ 9 ^: sS^* n^irag n « 

gsr: i 

^Nsit firfw sirJ mwtf^ II ^«. “ 

MHPJ iw^r f fii : i 

aTMfftW^Y WMia# M?T « « 


(1) iRTm^f & reading in A and B . 

(2) n^nnr, a reading in A and B. 

(3) T€t is the variant in A and B. 

(4) ^tilT is the incorrect reading in A and B. 

(5) A and B read which is grammatically 

incorrect. 
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sirau >ii?i H^ETt THTf8i5«nrar<wi i 
iwnt^ ?^rfHfw: iwrui^ i i|> i 
« » • • * ' « 

uri^HWT^ I 

vJ 

dror NEURIT airat Ysiiig ^ i 

HsiN fttfi: uvTOira'WT u ?c » 

I 

^Hiarwdl HTqUig hW ^ wft^ t t 

«ire^* irfeSt mi t i 

iraim q ^ mwg mrai i 

fiirai m«mnr?iramiBT: a «• « 
ft# m I 

mi'iw mrq^ mni mi ft# m® yiwh ii«?ii 


(1) 111 ^n, an inoorreot variant in A and B. 

(2) mrnm' is the reading in A and B, which is not 
oorreot. 


(3) A and B read ft#ir. 
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5uf ^rfwf*i I 

c« ^ 

n nvirref i«?# 

^irruW H55Har Mrt ii «^ » 

HTTH^ HtH^ HRnniN’’ HTHtHU I 

'U’vWwjf WOT HWra’ WIOT* HOTl « 88 » 

OTHHf HOTWri I 

^suTE'iNra^ wraff ijHm w » 88. » 

HWT^ OT* f w f W’H OTWt I 

^9r g ^eNih} fwur: i 8i n 

♦ «•••* 
wtirm fir WT 8 h»wwot h?t « 
wfirHww HI* w Hro% im«ifii«T H-e* 


(1) »!?, » variant in A and B, which 

8661118 to bo incoiTOot. 

(2) «W(M*I, a variant in A and B. 

(3) A and B read w Wi which is not correct 

(4) Do. « Do* 


Hindu Chemi«fy-«9 
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^ SlWHf litf^ 3W%«f ^ I 

strait I 

fi»^ «rra^ » 

HTfm 9innl h« f%%«rRa^ gitm h?t i 

«nH?^ jJVIT fifSIT I «• « 


Hr4awi’^ I 

<ain HTH OerfH^ i 

f«* 18^1 

fWHI TO «Nit sairfHfHfrofe^ I 
^ Ht «i fHRli THlf?l siT»r5IT3( 1881 


(1) A and B read s'faiR. 

(2) A and B read eT8, irhioh is inocoreot. 

(3) A reads s^. B reads e^:. 
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^nraif i 

g i s^i i 

H%sn%iT umi i 

*51?^ ?riS ^rfW i ii 

gn; HJnH*iT5^«T iiS'Sii 

^371%*! ftMifn I 

?% fHT?% ^ i^fHhwfYTw;’ I 8^ n 

t.{lR^ig4li I 

irsFi^ ^mwaw litf n n 8^. « 

^srgfMMPf im 8rnn^ ^iiw wsw: i 
g*it9 ftrar y^w ohc? ^iiwft^ i « 
^nfl?} ?ra® srnn^ w i 
nwi%H fiififStati srraf^ 9im fhw: i « 


(1) fto incomplete variant in A. 

(2) 4'f^: is tbe reading in \ and B, which is in- 
correct. 

(3) ^ ^ is the incorrect raaiing in A. and B. 
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HraftHra: i 

’RsHr^ iWfT^ arrar^ i i 

arei^ fiiraT hi «ini^ wwr i 

^ g HHiir fqfH*fi5t»! a an a 
Hqran fqan «iTHHares wwi i 

■araiH: afqqaHTlH ar^t i 

^ I aLK I 

apiqn ftifw: aiHi?l madwn i 
airat ^rWir® arra?J hth a a 


(1) A and B read ft % which is inoorreot. 

(2) A and B have eT^, which is incomplete. 

(3) A and B have m, which is notoorrect. 

(4) A and B have fwf^^iTTi which is grammaticallj 

incorrect. 

(5) A and B haye eiTTl instead of w, which is 
iaatologj. 
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I 

I 

N# I 

’rra^^uErfsir’ii «j%?i aiEnw^ » SLC i 

ftriWRER^ 9ITU?} WK^, I 

Juf^ftMTsr inSH^iai 

a %t. II 

tTR^Nf^F^® oh: I 

aifuranWai ^fiNlfwiii a^on 


(1) ^TUT V, a variant in A and B. 

(2) ^ir:, a variant in A and B. 

(3) 9 ^ is the incorrect variant in A and B. 

(4) A and B read viimt^f which is incorrect. The 
word mi is used here in the maacnline gender. 

(5) B reads 
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irrairtr: i 

traiv a«n( 9 1 * 

^TfT^ wt I I 

wnnNi^ fae%i# 1 

^ %tf M I 

Jf% qr^ ^ITl^® I 

amnJ q# qiH^' g qrrc^ h ^8 1 
?i: qrftrg aaf«wq* ^k^a^tq^Tfqrarg I 
f% anrst^q® qrfeqf »?tg 1 i 


( 1 ) a variant, which seems to be 
incorrect. 

(2) a variant in A and B. 

(3) a variant in A and B. 

(4) 9 ^ inoorreot variant in A 

and B. 

(5) a variant in A and B, which is un- 
intelligible* 

(6) A and B read ww^ni wlW, which is incorrect* 
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"irfinwaf iw *iiai wu: i 

snstmiStii i ii 

)i)>raT>re«iT^ vt- ^ • 

^ ^»ni «^13t » 

arRl^^ HTd ntr sa1»»^ ‘ 

RRntRT «n53w « 

RSfHt Sll?t «T fmvj q? t I 

WRftre: filWT 21T ^ TO V TOW B » 

viRnro TOiw I 

RW%»i‘ w wWf ftwi f»i^»i I 
^tptm TOqr ftwT itot »rm « ■©• » 
qn w groww^iftwr i 
^ fqmTOi^w TO^qn?*i i '©t « 


(1) B reads 

(2) ^*nS is omitted in B. 

(3) aimJ> » variant in A and B. 

(4) A and B read iraRl. 
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«rrar tm: i i 


HBsraqi i ^ 11% iifeaJ i 

«jra% s}^ in%T: 5f^ ^ i « 

ISirf 9nU% UN HHII* I 

firfMfu^it r<4*n.»irt4liw:* i -en i 


^iT>i%7i EMwf w im% irN^ I 
fiiHTU* fair irro^rm: « * 

Hut itwi wi: I 

ifHUEIT it 1lfa% HWli I «« I 

WHwpw ^ ifsnt iftMut® mwt utJt « ««: i 


(1) ’(ar««M4T. a variant in A and B. 

(2) A and B toad f i nnai or filing. 

(3) a variant in A and B. 

(4) vrani^, a variant in A and B. 

(5) A reads B reads 4RtB. 
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iwfT^ iRiq^ I 

fMNTT I '««. I 

^ vi f^’ vm^ ^ i 

’nftnrt 5 !tii%mt:* i co » 

^wrsnl R I 

tffir umt ^ aifii: i 

5»KTw W5^ « 

R«in^ Hitnr i 

sTRiJt ftiflr: snw ft^n:«in rc^b 

7m4 sfttra^N spiifi « 

Y«i?r sira?^ 15^ ’^r^nrrfiisra: 1 

^ I C!( B 


(1) A reads «nil%«t. 

(2) B reads 0(1. 

(3) A and B read it which is incorrect. 
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iwntM siraiJ i 

fro «c^i 

<l«9?«i1»IH|3|4 | Wm: j 

HITOT • C« I 

HMHW iR?nwrf smit vzRhwwi i 
srra^ *!nr hmt « cci 

• » « « 

tn^hOTT^ I 

^ gwsf %*r ftOn H nn i 

ftlitSY fnW HUSrfRHTHli^* ll<8t 

inn^ t 

vt HffiiRif ^39f Qani^rai RrarMni i 
§>( ftumUT^RI II I 

f^‘ H'|1^VII<iqRI4( I 
tnwt RIJ%H HHmfl^8Wll% II I 

(1) A and B read which is incorrect. 

(2) f%vr an incorrect variant in ‘ A 

and B. 
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flfw i 

QnRtTRm^f^Hl^’ I 

5^^ MTg^»i iimHf ?r^?^ « ^c i 
Wfiit crn uigwumi i 

MtlVT 1T1T D 

N« 

t ^ ’n*ra HW «i? fturei I 

iratM5!«ig w '€tr?frn II II 

HYTT^^ ^!IT^ I 

^nn* i 

f%%7l s^HTT ar ^ ^ inn-H*. ii # < it 


(1) A reads qT*r*?lW iTiafir^T:. B reads «T»liTT« »Tllf^li:. 

(2) A and B read 

(3) a* yariant in A and B. 

(4) guTtr^f an incorrect variant in A and B* 

10 
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’imw wrf ?TO’ mi SNimi win i 
firmi n mr* ffirw wn i i 
^lwi favt qi^^ n ‘ 
wqi fmNf qr^n ^ • 

ftuift qw vwt wui wn i 
quwn ?m « tt * 
iwRin qwiit fq«q nn***^*^ wn i 
qjstqrr qwunftw qTOrmqqrfqw i ?•• i 
Colophon in A 

tfq q*iTO?>wiqTi nq^qiw 

nqiinrfm qumorq: i 
Colophon in B 

ifiiitn5qTi?% q*rTiT?qrwqT^ 

nq^inifHT VRTHT I 


(i) A and B read f) which is incorrect. 



Eitr^KtifroM 


SPVARNATANTRA 

or 

SVARNATANTRA. 

i 

A =MS. from Benares. * 

B • MS. from Ramn^ldili’s m&tha,, Dacca, t 

sw: I 

I 

QfT I ?! 

?wn: ^ i 

?rf ^ ^ sr imvira: i ^ t 


* The name of this MS. is 
t The oame of this MS. is 
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gfewr: nrfiim: ^ ^rofwmi ftw i i • 

^T^*»T*re «in8n^ ii?inf*im: • « « 

^ig^<i i <wa i >f tii g uaRTfsom: i 

Tjrnrt Haw wwifimai » K # 
iwwiwffwaef g w wif wfiiTf wwt i 
w^wTwiawfwHtjfwr i ^ » 
^fir^Taf wwT **a«iw w i 

uriw^ wfe tfrt* »|fwwTat wiw » « • 
fffTWTw g «r?*n»i minf^: mfwnt wwt i 
wiwwiw WRT fN ^ w«r wtwre i c i 
wnaf uni w^wth wN ww anftg w i 
ww^ %fw ^ ^ w^ gthifwi wi^ * £- ■ 


twnt wwTW I 

JTO icm wwwnfw rfnifw^iwwiHni i 
wr^rawnfiN wwi Hkwi’ip^w wi^ • t* ■ 



HINDU CHEMISTRY 


149 


W^fw: • tt • 

iniTfnr i 

TO5i q JTfnra* i i 

^9rin% H?T gji ?mt? w i 
ft ftrennt ftwm «TH»n«i*i: » ? < * 

^siT^flT?^ HTJf ^srawr*iq Its# 
iitiftwc: 5W Hqiit wfti I 

it^^w T u t »i*^fh fira »u» 

^ ^ ntsitq i 

^?T^: ^iqi* iwr^qj WHTHtq n u * 

7m^ g <i*n??TH ^ftwr i 

g^raf ft Wq ?m?f HW ftfti^q i «« « 

^htW g fr^TTm *mf ?uftg i 

?i?^ngft?innft «%g gn < 

nu: ^ • 

Hwf wi gn * K I 



lOU 


fTHW um* wr Waiff *i I 

firf^ arraS i • 
fir flJTt ainii^ vt ' 

rror# ^fTwrnt g ^ Mt « 

unftft IT%ll '5?f I 

?I ^OT^nr rnisrsTt i « 

nUTOW^rtw «Trx i?^ i 

«# tivii wtn ^ H n 

rniir ^ inri ftwt mt i 

rnf^^ni twrnnfrr f^’ wf?! in^n^ i^«i* 


4h i sn< g w t rri^rswi^^ fw^: n ? i 
ii^5Wji^«r: w^ftoCT) ^grlnn i 

rr^w: g iwr: i ^ » 


* The above 24 Slokas are not found in MS, A. 
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V5 I 

hut^th ^hr?T^ h ^ • 

infir m sjtw ^«ra:* » 

irarr <t?ff « « » 

h uara: i 
u h. « 

H?T ^^irarisiT.Hnfm fr I 

I 4 a 

aicTT^ I 

«i^»3jrt hh: w«it 3II«hW f^fiifts^ ii « n 

^hpi|^^5UrTO H'N ?WhT faiftj^ I 

?raTf»ir‘ « *= k 


(1) The above 7 hemistichs are not fonnd in A. 

(2) A reads ^iTfiirifr. B reads ^miiirwlt. Both the 
readings seem to be incorrect ; since B has 

in the 2nd Sloka, 

(3) B reads which is not correct. 


HC^ 
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« «?»?IT^fh‘ 5T!?I I 

?i ^iT^Ht ?r#?i « «. i 

?l ^ I 

THs ^ B t» I 

ai^wiW t ^ ?iw*f fTOHn I 
?i5« g wn^ra w?n^ » tt » 

mffl u^i^: n i 

Colophon in A— 

i 

Colophon in B— 51 ;^ «r4;i3^ 


(1) B has w ^lit wfinrratfir. 

(2) A reads « JS^^srtawt, which is incorrect. 

(3) B reads qs?. 

(4) win«r? f*»f’»^. a variant in B. 
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A 

A'rf/iamalla Ixix, Ixxi, Ixxxix. 
A'kbar, Emperor, Ixxix. 
Albertne Matynns 45. 

Alberuni xxv. 

Amarasirnha li. 

Amophava^ra xxvvi 
A'nandaniibhava xrvi. 
A'ndhrabhrit.yas xxiii. 
Aniruddha 1 1 6. 

Archemedes 33 
A'ryabhaf^a 1, xci, xcii. 

Asamga xxvi, xW. 

A^foka, kinj;, proclamation of, 
ix. 

Asvaphoaha .tv, xxxiv, 
xxxviii. 

Atisa xxxvii. 

Anfrecht Ixxiv, xciv. 
Anf'ostine 45. 

B 

Balabhadra xcvi. 

Barth xlviii. 

Bauer 37, 39. 

Beal XXX, xlii. 

Bendall xxix. 


Berthelot Ixiv, Ixxxi, Ixxxvi, 
42. 

Bhdrwiarkar Dr., v, xxi. 
Bhaskara-A'chirya 162. 
Hhagkara, (Siddha). xcvi 60. 
Bhaffotpala 39 
Bhavabhuti 1. 

IJhavamisra Ixxix. 
Bbavyadattadeva xcvi, 
Bhojadeva xcvi. 

Boyle, Robert, 40, 53. 

Brahma Gupta 1. 

Brahinajyoti Iv, xcv. 
Buddhamitra xlvi. 

Bnkka, kinj^, lx. 

Bunyiu Nanjio, Catalogue of, 
xv, xxxiv, xxvi, xxxvi, 
Burnell Ixviii. 

Burnouf xxvii, xxxii, xxxiii, H, 

c 

ChakradatU 14». 

Chafcrapani Wi, Ixv, Ixxix. 

Xcvi, 42, 147. 

Chandraaena xcvi. 

Charftka Ixxvi, Ixxix, 21, 60, 
l20, 126, 180. 181, 140, 
146, 190. 
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Charpafa xcvi. 

Charpafi, Siddha, Ixii. 
Colebrooke xci. xcii. 

Cowell xxxiv, xxxyiii. 

Oaoma (or Csoma Eoroai or 
CRoma de Koroai) xx, xxvi, 
xxxviii. 


D 

Dalrana 127. 

Daniodara lix, Ixx. 

Daadi Iv 

Das, i^aratchandra (S. C.) 

xix. xxii, xxxrii. 

Davida, Rhva, Professor, v, 
xxvii, xxxiii, 48. 
De-Chye, kirifii', xiX. 
Democritus xxiv. 

Deva XV. 

Devadatta Ixxiv . 

Dhanapati xcvi, (Suri) 5S. 
Dharmakirti xlv, xlvi, 
D/iundliukanitha Ixiii. 
Dis:nivrA> xxvii. 

Oiophantas xcii. 

Dridhabada 149. 

E 

Edkin xxxiv. 

,1 ' 

Emerson 47. 

* ;8l!inpedoc]eB 49. 

England 46* 


F 

Fah'hian, travels of, xxix, 
XXX, xlii. 

Finot, M.,41. 

Fleet xxi. 

Fluckiger Ixxvii. 

G 

Gahansnandandtha xcv. 

Garbe 80, 35, 

Gamdadatta Siddha xcvi. 
Geber xxiv, Ixiv. 
Gopalakriahna Ixxi, 56. 
Gorakshan4tha xovi. 
Gouriapa'da 58, 116, 119. 
Govinda Iviii, Ixv, 21. 
Govindabha'gavat lii, lix. 
Govinda, Bhikshu, 12, age of, 
57. 

Govinda'cha'rya Ixvii. 
Govindana'tha Muni 58* 
Gupta Abhaya'nanda, Ixxiii. 

H 

Hammira, Ra'ja', Ixx. 
Hanbury Ixxvii. 

Harihara xcvi. 

Ha'rita Ixxix. 

Hemachandra xxiii. 

Heraclitus 49. 

Hiouen, Thsang xv, xx, xxi. 
Hipparchus xoi. 

Horiuai xxxv. 

Hnvishka xi. 
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J 

jayaclrva \\i\ 

jayanta <*0^191, 19^, ’ig. 

I alien xv. 

K 

Ivnlanntha 
Kalidasa I. 

Kanada 49. 

KanisEka Xi, xii. xm. xxxiv 
Kankiili xcvi* 

Kanshin xxxv. 

Kapjilf xcvi. 

Kavibharat 1. Kumachandra. 
xxix. 

Kaye xcii. 

Kern xxv, vxxii, xxxiv, xlvii. 
ixxxvii. 

Kcjavadrva \cvi. 

Kopp 45- 

Kaaairalabdba w. 

Kumiinln 

Ixushana, dynasty ol. \i- 

L 

!.aUsbn'‘»''''»'’a, Siddha. 
xcv. 

Las<^(-’ti NXi, xci>i. 
l^ivoi.siei SI. 

Lei ky 4^ 


m 

Mail.inai .'ll li.i iA. 

\)\m. xliN. Ill, 

1\ w in. 

M.nIbnv.iUnra Kwin. 

Mali.ii;'»sh/i a .wni 

Mnllan v»:\ I. 

M,ii///a\v.i \1. Ill, sc»v, S 

M.inllii'inabhairav.'i Kii, \i v. 

Mathanasiw/ha Ixi. 

Malhuni x\i\. 

MatlairMniilli.'i 

Ma\ Mnllcr \\m, \x\m. 

Nwiii, \\v\v 
Meclicii, the. \lvii. 

N 

.Njitf.irinna, ai^c* nl, x\ 
bodhisallva xv . the bny 
wii, xvin. hifrb finest ol 
N;ilrn(ba XiX, .4‘> • »ialiir 
f*d the .M.ulhyamik.'i plain 
.,opb> \i.\, 4 ** • adi'pl m 
maplii , .ilrhniay. vVt . nn. 
Ii\, l\v . friendly epistle of, 
\\n . eoniciafjiorary of 
sVitaviiban.i ni' ''j'jliv.ifian.J 
wiii. xli . aathj;)! nf b(»ok' 
,i 1 (»inprelien iv« 
ii.'itne nl Mabsiyibiisi'n \\v 
drr.iin ol# xb . deln «»l 
nbltf;an«*a to, lii, Iv. Ivii 
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Ixii ; dialogue between, 6 ; 
identical with Siddha, 131. 

N^Ianda xlii, Nalenda xlix, 
Nalendra xvii, xix , cala- 
mity of, xvH ; Oxford of 
Indian Buddhism xxvii. 

Nandi or Nandin Iv, Ivii, xcv, 
16. 

Narahari xevi. 

Naya-Pala, king, xxxvii. 

Nityanatha, Siddha, Ixi, Ixv. 

o 

Olympiodorus Ixxxvi. 

P 

Padma-Sambhava xxxvii. 

Paracelsus 46. 48. 

Paramartha xxvi. 

Ptl/aliputra xxix, xlii. 

Pataiijali xxvi, xevi, 46, 49. 

Plato xxiv, 49. 

Pliny 36. 

Plotinus 47. 

Prananatha, Siddha, xevi. 

Pra^astapada, Bhashya of, 
60; view of, 196,215. 

Proclus Ixxxvi. 

Ptolemy xci. 

Purochana Ixxxiv. 

Pnhagora* 44. 


R 

Raghunuiha 60, 187, 218. 
Ramachandra Ixiii. 

Human iija 1. 

Ramaruja .xevi, 

Ramasena Ixxiii. 

Ratnaghosha xl, lii,xciv, 6. 
Ratnarakshita xlvi. 

Ruva7?a Ixxxi. 

Ray, Yogwa chandra, Prof. 
30 - 

Ripley, George, Ixvi. 

Rod well lx\n 

s 

S.'ichau, Prol., xxv 
S-adviihana ( ~ Bdye-Spyod) 
xxii. 

Saka/zr/a 8. 

<Vakyamvini i. 

Xakyajrf xlvi. 

Nalinatha Ixxxii. 

.Valivilhana or .Vatavahana 
xxiii, xxiv, xl, 6, 

Nambhu Iv. 

,.Sawknra I, (A'charya). S7. 58, 

* 75 , * 77 . 

Sangaina-.S’rijnana xlvi. 
Aa*karami.sra 21 1, 

^S'anti Rakshitn xxxvii. 
^unigadhara, dale of, Ixx, xc. 
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6.'i'siri, Harapras.ida (H P ), 
xliii. 

Scliiefncr \x,*xx>. 

Sewell \l\x. 

*SiViid)tya^ Sapla-pad/.rllu' of, 
i8f>. 

Simth, xxi. 

Somadtva bv, Ivii, xcv^ jf). 

i 

Spencer >5, 37. :^ 9 - 
S’ridl^ara bo, 188, 0)3, i<)8. 
Vn'na'lha xcv». 

Sn' Saraha Bhadra xvu, xix. 
Stem, Ur., xi. 

^uUadev.i 38. 

SvKM-ula Ixii, i\MN, IXNvvni, 
^ 1 , 4 J, i n, 1 ^ 8 , : 131 , 

1 40 , 1 4 > , 1 4 7 » ' 

bvachchli.iiuia lix. 

Sv.alu iili.imla b-i 

l\ lil XV \ , M. 

T 

lalv.ilvaMi XNM 

'I a I a Il- 
ia rana iba 
Tatha'gaia 
1 a\ ei luer, 1 ulv of, -v* 
Temple. Sir William. 4 ‘* 
Thibaut xci. 

Thomas, St., 4S- 
Trin)'ili<il'l'^^'''^'i xc\i 

'lrivikiamal'ha//a Iw 


iV) 

I 'd.i//r/apii! a xlii, xKi. xlix 
I'da^atia or 1 ' da v'm.h h.'v't \ 

' 111 , <11 ». I 1 7 , JO 3 . JO , jof>. 
J<)(), MO, J?| 

Udyan, Ixmg. xxn 
rdvotaknrn. X’a'rtiUa (>l, (k' . 
if'ftilalion 1>\ . I 3 S, 

I 0 |. -’ 03 , joS, > 10 . 

I hra a 1 1 , ( Tall \ ,i'r t ha 'din - 

aama ol.) i S ; 

V 

\ h.r.p.ili nri, I I , I ?1| I ' , 

I * 's, X-- '(>0 • 1 <•, J I *0 

\ .fhh.i/.i ll I H'-iun'm) I) XU, 

Is 1 \ ) ■ M T 

\ 1 1 . \ . 1 1 , I ^ ( I 

\ I 1 1 , i ' 111 I S I . I ^ ( 

\ , I .i l.l I >1 \ i I i 1 1 1 1 1 1 1 : 1 I 

U \ M I \ \ . I ' ( t , ^ 

!<', Vi dl.ii S.i //dill. I 
ol, (){' I ?j. \ aii.i-I< pii 

( I ( ini stroiio ,1 , |]u« 

tluinflMloh) l'\ . 1 ; ; . --i/i' 
ol an alom. iO(,. 

\ iiavaia oe 
\atdliam.ina 202 
V'aMihandhii xxm. xx\ii 

Wisiide' a XI. hx. ' 
\ats\.'ivana xxn. 
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Vidya'bhu'shawa, Satis;i- 
chandra, (S.C.) xxvii. 
Vijayanagara xlix. 
Vijfidnabhikshu 6o, 8i^ 95. 
113, 119, 122. 

Vikrama^iia xlii, xivi, xlix. 

V/'inda 'Sxxix. 

** 

Vyadi ifx, xcv. 

Vyasa or Vedavyasa xxiv. 

w 

Waddell xxxv, xxxviii. 
Waite 44 i 47 ‘ 

Weber xlvii, Ixxxv, 


Wcma Kadiphscb xi. 
Wen*cl xxii. 

Whitney xc. 

Wilson XXXV. 

Woepcke xciii. 

Y 

Y aj na-5ri - S:\ lakar// i x xi i i . 
Yasodhara l\i, Ivii, \civ. 
Yog.icharya \ xxvii. 

z 

Zeller 44. 



INDEX OF SUBJECTS 


A 

AckJs, mineral. , 

... ••• IXXVII, 7A 

Adi I 

.luhiop's mineial ... ^ 

Ahaukjlra, Riljasir, 

I ' ‘ *' 70 

iitmasic, 

Air, weight of, 

/ *■ * 22'l 

A kilva, aspect of, ‘ 

the original ... 

the derivative ... o 

A^kiUa-atom 

102, 104 

Alchemy, Indian, origin of, Ixxxiii 

Alc hemical Tantras, Buddhist ... j 

Alkali, caustic, method of preparing, ,2 

Alum 

•• 10 

Analysis and Synthesis, chemical— Elements and 

compounds ... 

Anjana 

Antimony ,, 

A //us (vide Param.inus) 

Ixix 

A p-substanccs, simple and compound, ... .. ^28 

Aqua Regia 

Arkaprakii^a* \\\\\ 

.Arrak, essence, Persian, Ixxxii 

Ash/jimgahr/daya H 

A tharva*vcdas ... ... Ixxxv 

At(/mic theory of the Buddhists 

ofthejainas ,^3 
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Atomic combination^ theory ... 

Atomic characters, change of, (F’ilupaka or 

PiMarapaka) 

Atoms, (Paramibtus), genesis of, according to 

Vishwu Punwia, 

according to Barbara, 

according to certain school of VedantisLs, ... 
linking of, 

arrangement of, in space, 

physical arrangement of, 


B 


Bauddha-sarvasva 

xcvi 

Bauddha -Pataka 

... xxix 

Bauddha system 

6 i 

Bhilvapraka^a ... 

...Ixxviig lx\i\ 

Bhutiidi, units of, 

1 1 1 - 1 1 ", 

Bhuta-Paramanus, genesis and structure of, 

9 I -«)6 

order of genesis of, according to Patanjali, 

mj 

Bhutas, genesis of, according to Vipiana -hhlk'^ 

h\i. loi 

cosmo-genesis of. 


examples of different, ... 

. . 106-ioS 

physical characters of, ... 


mechanical mixture of the niaha-, 

126 

Borax 

11 

Brass 

1 1 

Buddha-charita 

xxxi\, xxwiii 

c 

Calamine 

... 2, 17, 22 

Calomel 

16, 24 

Cat’s eye 

34 

Causal series 

82 


1 86 

i<>i 

9u 
97 -gS 

99 

[So 

21 I 
212 
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ix 

Causation, doctrine of, ... 



72 

Sdnkhja view of, 



72 

Patanjala-S&nkhya view of. 



78 

chain of. 


... 

76 

Chandrikd 

• •• 


Izxi 

Chapala 

«•« 


8,14 

Channaka ... 



24 

Charpate-siddhdnta ... ••• 



xovi 

Chdrvdka system 



61 

Chemical action and heat ... 

• •• 

••• 

205 


Chemical analysis and synthesis — Elements and 


oompoands 

• •• 

114 

Chemical combination ••• 

a«a 

192 

Chemical oompoands, preparation of, ••• 


131 

Chemical compositions and decompositions 


136 

Chemical theory of Ny&ya-Vaijeshika 
Chemistry in the medical schools of ancient 

... 

185 

India 

Chemistry in Dhdtukriyi or Dh&tumahjari 

124 

(Badraydouila Tantra) 


24 

in Dhktnrathamdla ... 

« .« 

23 

in Kdkaohandhsvara^mata Tantra 

... 

12 

in Basachinta'mani of Modandntadeva 

... 

18 

in Rasahr^aya of Bhikshn Govinda 

... 

9 

in Basskkalpa" (Radraykmala Tantra) ••• 

in Basanakshatramdlika'* of BCathana sisiha. 

19 

physician to the king of Malwa 

m 

••• 

22 

in Rasapra^pa ••• 

*•« 

23 

in Basapraka'ia-sudha'kara of Yasodhara 

• a# 

16 

in Rasara'jalakshmi' of Vishiindeva 

• •• 

22 

in Rasaratna'kara of Na'ga'rjana 

••• 

I 

in RasaratnaTiaia of Nitykna^tha 


123 

in Rasendimehtl'da'inaiu df Somaievk 

wee 

14 
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in SuTarfiatantra or STarmtantra 

••• 


Chemistry of colours ••• ••• 

• ao 

151-164 

Chemistry of digestion ... 

a« • 

142-15(> 

Chinese Buddhism 

• •• 

xxxiv 

Chobohini 

• •• 

Ixxvii 

ChiiUka' 

• •• 

11 

( -lava«a ) 

see 

21 

Cinnabar 

• •• 

20 

factitious ( Makaradhvaja ) 


23. 25, 27 

Colour-potential, unit of,*** ••• 

— 

93 

Copper, extraction of, ... ... 

... 

4,11,20,26 

Copper pyrites, esse noe of,... 

... 

22 

Corundum 

••• 

34 

Cosmo-genesis, a bird's eye view of,* ... 

... 

104-106 

Cupel 

••• 

11 


D 


Barada, essence of, ••• 

... 

••• 

4.11 

DeviWstra 


... 

Ivii 

Bharsnis (invocations) ... 

••• 


XXX, xxxi 

Dba'tukriya' 

mum 

... 

Ixxx 

Dha'turatnamala' 



Ixxiv 

Diamond 

eae 

••• 

34 

hardness of. 

••• 

... 

35 

faces of. 

••• 

••• 

39 

phosphorescenoe ol ... 

••• 

... 

40 

Dichroism 

• ee 

... 

37 

Divyarasendrasara 

••• 

••• 

xcvi 

Dulva ( by Csoma ) •*« 

• ee 


XX 

E 

Eleetrum ••• 


••• 

Ixxxvl 

liiiorgy, tsaii 0 foniiatioi& of, 

mmm 

••• 

70-71 
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xi 

potential form of. 



72 

liberation of, 



74 

modes of, 



77 

dissipation, of. 



83 

Evolution, beginning of, 



64 

formula of. 



65 

order of cosmic. 

••• 


67 

ditto according to the Vya'sa-1 

>ha8hya 


69, 83 

of matter ( Ta nma'trika srish^i )... 
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